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CLEVELAND, — 


Manufacturers 
ACME BOLT & RIVET r HE DERS, 
Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from'1-8 in. to 6 in. diameter. 
Aliso SEPARATE HEADS and DIES. 
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PHILADELPHIA, PA. 
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Complete Equipments. 
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UNIVERSAL 
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SCREW MACHINES, TAPPING MACHINES, GEAR CUTTERS, 
HAND LATHES, DRILL PRESSES, SPRING COILERS, ETC. 
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OF ALL KINDS. 
Over 600 Various Machine Tools for Immediate Delivery. 


Laight and Canal Streets, - New York. 
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THE W. P. DAVIS 


MACHINE CO. 


Builders of Fine 


ENGINE LATHES, 


From 12 to 30 inch swing, 


UPRIGHT DRILLS, 


From 10 inch Sensitive to 
36 in., with B.G. and P. F. 


—ALSO— 


KEYSEATING and 
CUTTING-OFF MACHINES 





ROCHESTER, N, Y., U. S. A. 





Send for Circulars and Photographs. 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


FOR EVERY SERVICE. 








BOILER FEED PUMP. 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
NEW YORK. BOSTON. , CHICAGO, 





F you have tried every 

other means of reduc 
ing cost of machine 
work, then investigate 
the 


FLAT TURRET LATHE 


Investigate it anyhow. 
It will pay you, and we 
will send catalog for the 
asking. 


JONES & LAMSON MACH. CO., 
SPRINGFIELD, VT. 
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The Forge Shop at the University of mains. The ordinary bell-mouthed pipe \s shown in the cut, the blower is 

Nebraska. was used, the joints being cemented and “double-ended.” It stands on the floor, 

a wiped smooth on the inside. An excel- being bolted to a heavy wooden frame, 

BY PROF. C. R. RICHARDS. lent conduit can thus be made. Each which is, in turn, anchored to a deep brick 

‘ forge is connected to the blast main by itoundation. The exhaust comes up, and 

Twenty-four of the Buffalo Forge Co.’s_ a 3-inch galvanized iron pipe. The ex centers the fan through a 24-inch elbow 

forges, equipped with their latest im haust from the single forges goes through \ part of the air and smoke enters the 


blast main, while the rest goes up the 
stack. In the stack is an elliptical dam- 
per, which is closed by the adjustable 
weight, as shown. When the blower is 


air forces the damper open a 


running, t 


certain distance, depending on the posi- 


tion of the weight 








r Che pressure of the blast is a minimunt 
| | and the exhaust a maximum when thr 
| damper is wide open, and, vice versa, the 

. . blast is a maximum and the exhaust a 








minimum when the damper is closed. 
Che blower looks like an ordinary steel 


plate exhauster, the blast opening being 


! 4 “ concealed. It has ring oiling and water- 
Ge i E * = jacketed journals. It runs at about 1,000 
a 
; ‘ revolutions per minute 
Re ee” Ae Bel In order to prevent a dangerous explo- 
wf x ; sion, should unconsumed gases be blown 


back through the forge, there are several 
Fig. 1 


provements, were installed at the Univer- 
sity of Nebraska during the summer of 
1894. This is one of the first shops to 
be equipped with this style of forge, and 
during the time it has been in use it has 
worked admirably. 

The photographs and cuts will show 
clearly the general arrangement of the 
plant. The forge itself is one already 
well known. Instead, however, of ex 
hausting the smoke through a _ cone- 
shaped hood and overhead mains, an ad- 
justable hood or “cowl,” pivoted at the 
side of the forge, catches the smoke, 
which is drawn downward through an 
underground main to the fan. When the 
fire is very smoky, the cowl can be lowered 





so that none of the smoke will escape 

into the room. Ordinarily, however, 

even with a smoky fire, the cowl may be 

raised out of the way, and the smoke will FORGE SHOP, UNIVERSITY OF NEBRASKA 

still go down the exhaust pipe. The ar 

rangement is such that it does not inter a 6-inch sheet-iron pipe to the undet safety valves (boxes with weighted lids) 

fere with the proper working of the forge. ground main, while the double forges connected to the blast mains at various 
The blast and exhaust are both carried are connected together by a6x6x8-inch parts of the room. Once ina while there 


1 


underground in vitrified sewer-pipe Y. is a little explosion, but not of enough 
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force to do more than startle the stu 
dents. 

If the exhaust mains should become 


clogged with cinders, we can clean them 


out by closing all the exhaust openings 


except the one farthest from the blower, 


while the fan is running at full speed, with 
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of advantages: It does not cut 


ceiling; 
and is, altogether, a desirable improve 
ment. 


In some tests of the plant made last 
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PLAN OF FORGE SHOP. 


The exhaust at 
that a 
held two or three inches away from 
at the will be drawn 


| 


the damper wide open. 
the 
brick, 
the 


forge is so strong full-sized 


opening forge, 
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Blast 








= 


in like a nail to a magnet. This would 
certainly any cinders that might 
have been dropped into the main, to a 





EXHAUST | 


move 


point where they could be cleaned out. 


Each successive forge can be treated in the 


same way. 
The underground system has a number 


year, we found that the blower consumed 
13.66 horse-power when running at 848 
revolutions per minute (average of five 
when running at 917 revolutions, 
14.76 horse- 
and when 
17.6 horse- 


six trials) 


trials); 
the 
power (average of ten trials); 
running at 961 revolutions, 

power was used (average of 
It then appears that the power (approxi- 
mately) used to drive the blower varies 
directly as the square of the revolutions 


power consumed was 


per minute. 

The temperature of the gases at the fan, 
taken at the elbow, varied from 131 de- 
grees Fahr. to 152 degrees Fahr. The 
temperature of the blast at the forges 


varied from 80 degrees to 100 degrees 
Fahr. The pressure of the blast varies, 


from I inch to 134 
the 


inch of 


at different forges, 
exhaust varies 
from 0.2 to The 
exhaust pressure, measured at the elbow, 


inches of water, while 


over I water. 
varies from 3 to 4 inches of water. 

Besides the equipment of forges, anvils 
and small tools, the shop contains a small 
hand forge, a 26-inch drill press, a wet 
and dry emery grinder, and a hand punch 
and shear. 

[We must protest against the crossed 
belt shown driving the blower.—Ed. ] 


A Good Bearing. 


London, mentions, 


The “Eng 


with high ceticaiabion. 


yineer 
a step or bear- 


off the 
light, as the old system does; it saves sus- 
pending a considerable weight from the 
it makes a neater-looking shop; 
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ing for an upright shaft which has been 
in constant use for The 
bearing is of phosphor bronze, and is 
loaded to about 480 pounds on the square 
inch. The upright shaft which rests 
upon it is 8 inches in diameter at the bot- 
tom, and, with the wheels, etc., upon it, 
weighs between 10 and II tons, running at 
65 revolutions per minute. The cost of 
lubricating with castor oil has been about 
four cents per week. The step was put 
in use in 1879; and the shaft was recently 
lifted, and it was found in excellent condi- 
tion, the wear being about 1-32 inch. If 
others wish to compare results with this, 
should not fail to mention the load 


sixteen years. 


they 
carried. 

The Value of the Steam Jacket. 

BY CHARLES T. PORTER. 


dis- 


asked by 


the steam 


The question is often 


believers in the advantage of 


jacket, and that, too, with an air of tri- 
umph, which shows that they think it is 
hard one to answer, “How can the 


jacket save steam, when in order to pre- 
the cylinder the 
con- 


vent condensation in 
same weight of steam has to be 
densed in the jacket?” 

I propose to answer this question, and 

show precisely how the jacket oper- 
ates to prevent loss of steam, and how 
considerable a saving is effected by it. It 
is important that the understanding of 
this subject be clear and definite. I shall 
do what I can to make it so. 

To prevent misconception on 
part of any one, it may be first stated, 
that a jacket has no communication with 
the interior of the cylinder. The so-called 
jackets through which the steam passes 
the cylinder not 


the 


before entering are 

jackets at all. 
The economic 

be shown in a simple 


value of the jacket may 


and conclusive 


manner, by following closely the phe- 
nomena which succeed one another dur- 
ing a single revolution of a steam engine 

first, in an unjacketed, and second, in 
a jacketed cylinder. 

The reader is first to be reminded, if he 
be not already familiar with it, of the ele- 
mentary truth, that the steam 
engine—that is, an apparatus in 
; or in 

into 


engine is 
a heat 
which heat is converted into work, 
tnergy is changed 
force through sensible 
which is dynamic energy. This transfor- 
mation is the only source of power in the 
the piston 
appears, a 


which atomic 


acting distance, 


steam engine; as motion of 


against a _ resistance corre- 
sponding amount of heat disappears. 

The relation of two forms of 
energy to each other has been accurately 
The amount of atomic en- 
ergy the temperature of I 
pound of water 1 degree Fahr. is the 
equivalent of the dynamic energy that 
will lift 772 pounds through One 
thermal unit is the equivalent of 772 units 


these 


ascertained. 
that raises 


foot. 


or foot-pounds of energy. 
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Let us now take a very simple case fo1 
We 


engine having a cylinder 18 inches dia 


examination. will suppose a steam 
meter by 36-inch stroke, a single-cylinder 
condensing engine; and to make the case 
as simple as possible, we will suppose it 
to have no waste room at all. 

Into this cylinder, now supposed to be 
unjacketed, we admit steam entirely free 
from water, at a total pressure, reckoned 
from the perfect vacuum, of 100 pounds 
on the square inch. It is cut off sharply 
at one-fifth of the stroke, expands on the 
Marriotte, or hyperbolic, curve to the end 
of the stroke, and is exhausted against a 
pounds, to which it 


back pressure of 2 
falls instantly on being released. 

The amount of work, in foot-pounds, 
done on one stroke is found as follows: 

The terminal pressure is 100 + 5 = 20 
pounds. The gain by expansion, cutting 
off at one-fifth of the stroke, is 1.609 times 
To get the total mean pressure, therefore, 
we multiply 20 by 2.609, which gives us 
52.18 pounds. Then deducting the back 
and the 


fraction, we have a mean effective pres 


pressure, disregarding small 
sure through the stroke of 50 pounds on 


the square inch. The number of square 
inches in the face of the piston is 254.5, so 
that the total force is 12,725 pounds. This 
force acts through a distance of 3 feet, 
giving 38,175 
exerted. This number 
gives 49.45. So 49.45 units of heat must 
disappear in order that this stroke of the 
This heat must be 


foot pounds of energy 


divided by 772 


piston shall be made. 
lost by the steam, which is the only source 
from which it can be supplied 

The number of thermal units contained 
in the steam is found as follows. Its vol- 


, 254.2 X 7.2 
ume 1s, . 1.050 cubic 


794 
1.7 


feet ; 
stroke, in 
The 


steam, at the 


the 
inches, up to the point of cut-off. 
foot of 
pressure of 1co pounds, is .233 of a pound, 
ittead to 


7.2 being the length of 


weight of one cubi 
and so the weight of steam ad: 
this cylinder on one stroke is .246075 of a 


pound. (1.059 X .233 .24675.) 
One step more and we shall find what 
that is 


the 


we are after, namely, the heat 
brought into the cylinder. This is 
real thing; the elastic steam is only the 
medium through which it is conveyed. 
Now, the total number of thermal units 
this 


square 


contained in 1 pound of steam, at 
pressure of 100 pounds on the 
inch, is 1,213.85, of which 882.9 are heat 
of vaporization, and are lost when the 
the [ 
the 


thermal 


condensed, temperature of 


the 


steam is 
the 
total number of 


water remaining same. So 
units contained 
in this .24675 of a pound of steam is 299.5, 
of which 217.8 would be lost by its con- 
densation. Of these 217.8 units we have 
got to have 49.45 units for conversion into 
How are we to get them? 

In the first place. the total 


tained in the steam falls with the pressure, 


work 
heat con- 
but to an extent sufficient to supply only a 


small part of this requirement. At the 
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back pressure of 2 pounds, the total heat 


in I pound of steam is 1152.4 thermal 


units, and so that of .24675 of a pound is 


284.5 thermal units. There are thus set 
free, on the fall of pressure, 15 units of 
heat (299.5 — 284.5 15); but where are 


the remaining 34.45 units to come from? 
This 


our 


steam cannot furnish them. By 


conditions it is to expand on the 
indeed, in 
; But 
to keep up to it, it must not lose a particle 
heat, 


hyperbolic curve, to which, 


practice it very rarely goes down 
onli 
condensation 


Instead 


of this and so suffer 


and consequent loss of pressure 
of a loss, it must have an 
Steam 


hyperbolic curve, but on a 


increase Ol pres 


sure. does not expand on the 


that 
would carry the terminal pressure in this 


curve 


case down nearly to 18 pounds, instead of 
So, instead of being abl 


heat, it 


to 20 pounds 


to spare any must 1m some way 


receive more heat, in order to come up 


to the required terminal pressure Ex 
pansion by superheat being out of the 
question, there must be nearly 10 pet 


cent. added to the weight of the steam; for 


5 cubic feet of saturated steam at 20 


pounds pressure weigh very nearly 10 


per cent. more than does 1 cubic foot at 


100 pounds pressure. The exact figures 
are .2555 and .233 of a pound 
There is only one source of supply; that 

] 


is the steam in the boiler. Enough steam, 
in addition to that shown by the indicator, 
must enter the cylinder before the cut-off 
and be condensed on the interior surfaces 
of the cylinder, piston and heads, to sup 
ply the 34.45 units ol heat needed for con 
and also to 


the 


version into work, 


necreas 


the weight of steam at end of thx 


stroke nearly 10 per cent 


Let us follow this action a little care 


fully. The 34.45 units of heat needed re 


quire the condensation of a weight of 


steam equal to 16 per cent. of that which 


is shown by the indicator to be admitted 


to the cylinde r, aS measured at the 
point of cut-off, and that needed to keep 
up the pressure on the expansion adds 


Thus, 


mely, dry 


10 per cent. more under the most 


favorable conditions steam, 


no waste room, sharp cut-off and expan 
sion continued to the end of the stroke 
in order that the stroke shall be made, 


and the terminal pressure be as required 


1 


by the hyperbolic curve, the 


expansion 
steam entering the cylinder must be 26 
per cent. more than is shown by the indi- 
the 


cator at the point of cut off. This is 


fact, and there is no getting away from it. 
The work is practically all done by steam 
that does not appear. 

fact which the 
it de 


steam, 


The next is the one on 


Ivantage of the jacket rests, 


Of this 


ac and 
mands especial attention 
so condensed on entering and imparting 
its heat to the c: the 10 


per cent. is re-evaporated on the expan- 


ist-iron surfaces, 


sion, increasing the steam pressure at 


the end of the stroke by nearly 2 pounds, 
as already mentioned, but the 16 per cent 


is not re-evaporated. The cylinder gives 


Shed 
~# 
up the heat first imparted to it by the con- 
densation of this portion of the entering 
steam, but to be wholly converted into 
work. As heat it disappears. The water 
gets back none of it, but exists in the state 
of water at the instant of release 
On the return stroke, the internal sur 
faces, exposed to the low temperature of 


the condenser, are able to supply heat for 
the evaporation of all this water, and more 


if it is present, and are further cooled inthe 


sane degree. On the succeeding stroke, 
at least an additional 16 per cent. of the 
entering steam must be condensed, to fill 
the foregoing requirements, and also to 
restore to the surfaces the heat carried 
away by the re-evaporation during the 
exhaust, until this re-evaporation has 


limit 
rl Is last 1s 


to the extent of its efficiency. 


certainly saved by the jacket, 
The jacket, 
it completely efficient, supplies the 16 per 


cent. of heat, additional to the heat con- 


tained in the steam shown by the indi 


cator at the point of cut-off, that is re 


quired for conversion into work, and 
also a portion at least of the 1o per cent. 
necessary to bring the terminal pressure 
Chere is therefore at 
the 


evaporated during the ex 


pounds 


the end of the stroke no water in 
cylinder to be 
hans It ] ken bv the ate 

naust ts place 1s taken Dy the water in 
the jacket, which, 


rated to chill 


instead of being evapo 
the cylinder in a still further 
degree, is returned to the boiler. 

that 


It seems to me this economic ac 


tion of the jacket is so obvious, that it 


needs only to be clearly seen to put an 


end to discussion on the subject 


Making Holes in Glass. 


bored through 
tubes of the 
filled with 


ass plates are 


by means of rotary brass 


necessary diameter, which are 


during boring. To the water there 


is added finely-powdered emery. Thinner 
glass may be perforated with holes in an 
wet 
hole 
1h or} } > > > 

through the clay of the size required, so 


that Molten lead 


is then poured into the hole, and lead and 


easier manner, by pressing a disk of 


clay upon the glass, and making a 


the glass is laid bare 


glass drop di 


This method is 


le ¢ al 


wn at once 


based upon the quick, heating of 


the glass, whereby a circular crack is pro 
duced, the outline of which corresponds 
to the hole made in the clay. When mol 
ten lead is poured upon clay so that 
steam is generated from the moisture, the 
lead is very apt to fly. Putty, although, 
of course, more expensive, is much to be 
preferred to clay for use in connection 


with molten lead 


Cycle Chain-Riveting Machine. 


Machines adapted for riveting bycycle 
chains have undergone a complete change 
within the past year. By the new method 
the rivets are spun down instead of ham 
ee 


i machine has been deve loped 
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in which the assembled chains are autom- 
atically fed through and the rivets effec- 
tively headed regardless of the varying 


distances between them. The machine we 


tL E RHODES Co 
HARTFCRD CONN. 
U.S ch 





A CHAIN-RIVETING 
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illustrate, made by the L. E. Rhodes Co., 
of Hartford, Conn., may be used for var- 
ious work, as the riveting of bicycle pedals, 
etc., and consists of a pedestal open at its 
upper end, where two oscillating heads are 
fitted, 
Each of these heads has an arm 


closely swinging on a common 
pivot. 
extending downward within the pedestal, 
which arms are connected at their extrem- 
ities by a toggle-joint mechanism shown 
the 


each of the heads are journal boxes Carry 


through the open door. At top of 
ing spindles, which are driven by separate 
belts and supplied with chucks holding 
the riveting tools. 

These riveting tools are made to con- 
form to the shape which it is desired the 
rivet shall assume, and, on chain machines, 
are constructed of two rolls. The spindles 


ball 


and are adjustable by the knurled screws 


are provided with thrust bearings, 


at either end. 
Jetween the two riveters is the frame for 
mechanism, consisting, in 


the holding 


chain-riveting machines, of a sprocket 
wheel and a holding bar above it, whereby 
the chain is held securely while the rivet 
ing is being done. The sprocket wheel 
constitutes not only a holder, but also a 
feeding device, for it is keyed to a ratchet 
wheel having teeth alternately long and 
short; and to engage with these is a pawl, 
cam 


operated by the shorter of the two 


levers shown in rear view of the machine. 


The long lever, also operated by a cam, is 


for the holding device. Pawls are pro 





MACHINE. 
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vided to prevent any back motion, and the 
sprocket can be adjusted to different posi- 
tions, and can be replaced by others of 
suit the 
The driving mechanism consists 


different sizes to various-sized 
chains. 
of the cams, which are driven by the bevel 
gears, and these cams move the feeding 
and holding levers; and, secondly, the 
crank-disk, which is on the same shaft 
and is connected by a link with the toggle 
levers, which, spreading, oscillate the spin- 
Two belts, running in opposite 


the high 


dle heads. 
directions, drive spindles at 
speed. 

The chain being placed in position for 
the first link, the holding block comes 
down upon it, and the toggle levers spread, 
The 


the feeding lever 


bringing the spindles into bearing. 
holding block then rises; 
actuates the pawl, and the sprocket is 
ratcheted along for the second rivet, mov 

ing to correspond to the varying spacings 
of the rivets. By using short or “dummy” 
rivets to connect a number of chains, the 
machine can thus be made to run entirely 
automatically. 

This style of machine is preferred to the 
old one, both for the quality of the work 
done and for the amount. Compactness 
in design, with great strength for each 
part, enable a high speed to be used, 
while the riveting tools, meeting the rivet 
at a slight angle before moving to the 
final parallel position, reduce the great 
strain occasioned where it is tried to bring 
the spindles squarely on to the work, and 
render stops for adjustment less frequent 
On rivets of ordinary softness, 6,000 can 
The 


machine, a little differently arranged, is 


be spun over at both ends per hour. 
equally adapted for riveting pedals. 


The Chicago Cycle Show. 


Chicago’s second cycle show closed 
Saturday, January 11th. It 
hibition well calculated to give those fa- 
miliar with machine work some adequate 
idea of the real magnitude and importance 
of the bicycle as an element of machine 
shop production, and also of the bicycle 


demand as a factor in machine-tool pro 


was an ex 


gress. 

To the mechanic, the cycle show just 
closed was an actual revelation. It gave 
a most emphatic answer to the question 
of the permanence of the bicycle as an 
article of manufacture. I do not think 
that the small arms and sewing machine 
and small tool 
put together could give an exhibition ot 


such magnitude, nor an exhibition show 


machine manufacturers 


ing such tool-making advance, and cer 
tainly no other mechanical show could at 
tract such a multitude of spectators. 

All other small 


interested 


The cause is obvious: 


machine manufacturers have 


certain small classes only, while almost 
every man, woman and child in the United 
States is a possible cycle user and cycle 


owner, and the entire small-tool resources 
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of the country are being taxed to their 
utmost to make bicycles. At the Pratt & 
Whitney stand at the Cycle 
Show, Clarence Whitney was presenting 


Chicago 


a “souvenir” in the form of a photograph, 
enough for re- 
production the 


“View showing part of Pratt & Whitney 


unfortunately not good 


here, bearing legend: 
Co.'s new forge shop, now being used 


temporarily for assembling about two 
hundred screw machines for bicycle work, 
all of which are sold. December 23, 1895.” 

Such a photograph vividly illustrates 
the effect of the bicycle upon tool-build 
ing machine shops, and there can be no 
cuestion that the present vast demand for 
cycles will cause the greatest imaginable 
in machine tools used in cycle 
all the 


advance 


construction; and these include 
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notable machine exhibits were the Cincin 


nati Milling Machine Co.'s stand, that of 


the Prentiss Tool & Supply Co., a very 
remarkable development of the turret 


screw machine by the Lodge & Davis Co., 
Machine 


Co. showed a set of hub tools which made 


and the Garvin exhibit. Garvin 


the outside cut on over 5,000 cycle hubs 


without regrinding, which is certainly a 
ove! 


tal 


most surprising advance anything 


recorded in the way of m« cutting 


Tattersall’s,” Sixteenth and = State 


streets, Chicago, is a building of consides 


able 


galleries, gave 308 


floor area, and, with its annex and 


“spaces” available for 


exhibitors, each of which was occupie’l 


by at least one, and many, in fact a great 
many, contained two or more exhibits 


There were on exhibition 1,060 wheels, 


YTAVINe 


lwooth, ever 


Is wiven Is a Very si 


pertectly sound, single isting of a metal 
containing 96 per cent. of aluminum and 
} per cent. of unsp fied alloy The ex 
hibitors n that this metal, which they 
have named “Luminu "4s new com 
position, which is, bulk for bulk, about 


equal to the strength of the best wrought 
iron and only about one-third the 
weight nd that, weight for weight, 
‘Luminu tests to about double the 
strength of any pieced-up and_ brazed 
cycle ft ‘ d that it even shows undet 
test a higher tensile strength and modulus 


so a 
readily 
liable t 
will t 


made It is 


serted that Luminum” can b 


st into any ichine form, is not 
oO cervstalli ) from vibration, 
xidize nd n be easily worked 





‘““LUMINUM ” 


FRAMES 


previously known small tools and some 
new modifications so original as to almost 
iorm new types. Thus, Perkins, of Grand 
Rapids, long known as a very original 
machine designer in certain wood-work 
ing lines, now comes io the front with a 
cycle rim driller so divergent from pre 
vious practice as to be really a new tool 
Perkins followed exactly the same course 
oi thought the ‘Cycle 
Tools” series in this paper, and answered 


pointed out in 
the conditions with a single-spindle auto 
matic tool, in which the spindle itself is 
varied in axial direction with each spoke 
hole bored, in a cycle of four changes, so 
as to drill a rim for any form of “lacing,” 
as the spoke arrangement of a wheel is 
This 


most interesting machine was completed 


termed, with absolute correctness 


barely in time to enter the Chicago Cycle 
Show, and will appear in the “Machinist” 
drawings can be prepared 


soon as 


Fox, of Grand Rapids, has added a third 
spindle to his rim driller for the air hole, 


and has also improved his chuck. Other 


Of these, 735 were for men’s use, 229 for 


women, 81 tandems, I quad, I sextuplet, 6 
carriers, 2 duplex, 1 hydrocycle, 1 tricycle 


and 3 unclassed. It is said that the manu 


facturers negotiated sales with dealers 
during the Show week, amounting to 
about $12,000,000 retail value 

The 1,060 cycles-on exhibition repre 


sented 400 difterent manufacturing firms 
The 80,000 or 90,000 spectators came from 
within a radius of perhaps 200 miles ot 
Chicago. These figures show the intens« 
public interest in the bicycle, which is not 


an object of much thought except to actual 


or prospective users 
Perhaps ithe most noticeable exhibit 
from a mechanic’s point of view, was that 


of the “Luminum” cast-metal diamond 
Louis Refrigera 

Louis, Mo., 
s the “Tonk” 
Both 


novelties in 


frames, shown by the St 
tor & Wooden Gutter Co., 
and next to this easily come 


St 


laminated hickory diamond frame 


of these frames are distinct 


construction 


The “Luminum” frame, of which an e1 


St. Louis 


( 


Gentlemen 


ot test ¢ 


showed 


25,400 an 


respecti 
pol ds 
permat 
before 

qone Th 


PLI 

nple n prove ts suitability 
found ust 

tificate fre Prof. J. B. Johnson, 
rr ot Civil Engineering and Di 
’ | iborator Tests at Washing 


Louis Mo reads ds 


Washington University, 


December 23, 1803 


& Wooden Gutter 


St. Louts, 


> 
Retrigerato1 


company, City 


I have to report the results 
yn three specimens of your alumi 
tal, cast De ind tested 


1 


ber 7th. These, 


ber 6th 


when turned 


yen 1.13 inches diameter, or ex 
‘ 1are inch in cros ection, and 
n reduced lengths of ten inches, 
ultimate tensile strength of 23,100, 
d 25 400 pounds per square inch, 
ely I 1 iverage ot 24,000 
pel quar inch Phe averag 
t set (stretch) of these specimens 
upture « et Ss as one-! ilf ot 

es rl et therefore 
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almost perfectly elastic up to the point of 
rupture. 

Although I did not see this metal cast, 
I believe it to be the same of which your 
bicycle parts are made, so many of which 
I have tested 

The the 
greatest care, using my own extensometer, 


above tests were made with 


which readily records the stretch to the 
! ot 


TH006 


ticity of the metal is very nearly 8,000,000; 


an inch. The modulus of elas- 
that is to say, one pound strain per square 
inch will stretch the metal gga)aqq part of 
its length. This shows that it is 3% times 
as elastic or springy as steel for the same 
area of cross-section. 
Very respectfully, 
J. B. Jounson, 
Prof. Civil Eng., Dir. Test Lab. 

Bearing in mind the weight of this alloy, 
it will be seen that it has qualities which 
may make it a very important element of 
future machine manufacture; and, owing 
to its extreme elasticity, it makes a very 
easy and fast cycle frame. 

The laminated hickory diamond frame, 
invented by P. H. York, superintending 
partner in the Tonk Mfg. Co., 804 Haw- 
thorne avenue, Chicago, is made of strips 
of hickory thick, bent 
mented around a form to the shape of the 


lg-inch and ce- 


diamond frame. This also forms an ex- 
tremely light and elastic “fast” cycle frame, 
and it is claimed that it can be made for 
one-third the cost of the steel tubé frame, 
and that it is in every way superior to it. 
The Tonk hickory “Diamond” is made 
both hollow, one pound in 
weight being saved by the hollow form of 


solid and 
construction. 
The Novelty Mfg. Co., of Plymouth, 
Ind., the well-known wood rim makers, 
also showed a wooden diamond frame, an 
invention of Mr. Marble’s. This wooden 
diamond is built up of tapering, round 
staves, fitted at the ends to metal sockets, 
and is thus an entirely different structure 
to the “Tonk,” 
in the 


which is continuous, or 
the 
sirips of the “Tonk” being carried around 


single-piece form, hickory 
pins in the mold or form, so as to make 
an eye for the crank hanger. 

The Novelty Mfg. Co. also showed a 
bent-wood handle bar, which is as light 
as a metal handle bar, and much cheaper 
and less liable to injury from a tumble of 
This handle 


received much commendation, and prom- 


the machine. wooden bar 
ises well. 
The 


parcels delivery tricycle is becoming a 


Six parcels carriers were shown. 


very common feature in the streets, and 
furnishes a cheap and speedy means of 
“having it sent home,” which in the old 


style sometimés involved half-a-dozen 
miles of horse, carriage and driver transit, 
to deliver a sale of ridiculously small cash 
value. It does not seem absolutely need 
ful that.the parcels delivery should have 
three wheels; and the use of three-wheeled 


machines in city streets involves delays 
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and risks of collision which would not 
stand in the way of using a two-wheeler. 
A bicycle rider can carry a considerable 
load; and a narrow hamper on each side 
of the rear wheel would seem quite in the 
list of possible parcels deliveries. 

The sextuplet shown by the Fowler Co. 
drew great notice. The framing, which 
is sO very important in machines of this 
class, seems well designed, and appeared 


Like 


everything else shown in the way of regu- 


to meet with general approval. 
lar factory work, this “Sextuplet’” was 
very highly finished. 

An engraving of a novel cycle, named 
the “Duplex,” shown by the Wolf Ameri- 
The 


carries two riders, side by side, and seems 


can Company, is given. duplex 


admirably calculated to promote socia- 





A DUPLEX. 


bility between users; the ordinary cycle 
riders seem rather asolitary lot of pleasure 
seekers, and the duplex is so well de- 
signed to obviate feelings of loneliness 
that it appears quite likely to fill a long- 
felt want. 

The Elgin Cycle Co. showed a $5,000 
wheel, which was constantly surrounded 
by a crowd of observers. This machine 
is ornamented with 820 pennyweights of 
22-karat gold in various colors, the orna- 
mentation chosen being branches and 
leaves of colored gold, which can only be 
The 
inctudes over I5 
and 8 


karats each, and 5 of nearly 1 karat each. 


ornamentation 
karats in fine 
—3 of nearly 4 


had in fine metal. 
also 
diamonds, stones 
This machine was designed by Mr. Thos. 
W. Duncan, president of the Elgin Watch- 
Case Factory Co., and is certainly a very 
beautiful piece of work; it does not look 
its value, but proved a very effective ad- 
It is pleasing to the 


vertising agent. 
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‘itizen to reflect, however, that 
just as good a riding wheel can be had 
for a fiftieth part of the cost of this piece 
of magnificence, and not nearly so attrac- 


average 


tive to cycle thieves. 
Another very noticeable exhibit was in 
the form of a gigantic wheel hub, nickeled, 


and polished to perfection; this was 
shown with a great number of pieces hav- 
ing hub, cone and cap cuts on them. Al- 


though it was an undeniably fine job of 
machine work, it did not hold the crowd 
to any marked extent. 

The exhibit of the Fox Machine Co., 
of Grand Rapids, Mich., included one of 
his rim drillers, with a bevel-geared screw 
chuck, and an added third spindle for 
drilling the air hole. 
quickly drilled that the operator loses very 


The air hole is so 


little time by putting the rim under the 
air-hole spindle, when he has it in his 
the 
Fox also showed a pipe-cutter 


hand, after completing spoke-hole 
drilling. 
and other well-designed appliances for 
cycle-makers’ use. 
Garvin Co. 
hub-making tools, wheel-truing machines, 


a 2-spindle hub flange driller, and other 


Machine showed heavy 


machines. 

Perkins & Co., Grand Rapids, Mich., 
showed his new single-spindle rim driller, 
which drills a rim without attention after 
it is put in the machine, in 4o 
seconds, and stops automatically 
the drilling is complete, and drills the 
holes with absolute correctness for both 
the spread and tangent angles, as pre- 
Perkins also showed 


once 
when 


viously mentioned. 
a pipe-cutting attachment for the upright 
driller, a very cheap and effective rig. 
Lodge & Davis showed a single exhibit, 
the screw machine for making cycle hubs, 
shown in the “Machinist,” January oth. 
This is a very powerful machine in appear- 
ance, and its builders are not at all shy in 
proclaiming its merits. In the show, it 
has a large sign with the legend: ‘“‘The 
Fastest Hub Machine.” The turret has a 
horizontally-flanged base, fitted to take 
not 


tool-posts—an arrangement I have 


before seen. The finish was good, and the 
machine looks like good work and a big 
output. 

The Prentiss Tool & Supply Co. had 
quite an assortment of tools in evidence, 
including many adapted to the use of the 
cycle repair shop, and some solid felt and 
leather emery wheels, which were notice- 
able. 

The Pratt & Whitney Company had a 
small exhibit—probably large enough 
while they are using their forge shop for 
assembling screw machines sold before 
the castings are made. 

In addition to these makers of regular 


machine tools, there were a number of 


makers of specialties 


the 


displays made by 


designed expressly for numerous 


cycle repair shops which are in operation 


all over the country. Among these, a 


noticeable exhibit was that of the Rich- 
Mfg. Co., Fulton 


ards 218-220 street," 
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Brooklyn, who put out a small and very 
inexpensive index milling machine, good 
enough to have cut the wheels of a run 
ning clock which was made part of the 
display. The same company furnishes a 
foot-power driller with stand and chuck, 
and a small grinding stand. 

In addition to tools, 


there were several exhibits of gasoline and 


these machine 
compressed air “‘Braziers,” or “Brazers;”’ 
the Works, 122 
Kinzie street, Chicago, and Eugene Arn 
113 


those of Turner Brass 


stein, Franklin Chicago, I 
Grand 
Rapids, also showed brazing fire burners 
Other brazing fires were 
Oshkosh, 
Wis., with large and convenient firebrick 
White Mfg. Co., 40-42 
State street, Chicago, exhibited a variety 


street, 


noticed particularly. Fox, of 


for factory use. 
shown by Perry & Ransom, 


tables; and the 


of adaptations of the gasoline “Blow 
Torch” in different sizes—from a hand 
air-bulb blast for jewelers’ use, up to 


their two and three-burner ‘“Mammoths,”’ 
all well adapted for their particular uses. 
This notice of the Chicago Cycle Show 
would be incomplete without mention of 
the wonderfully fine printing given away 
in the form of catalogs by the exhibitors. 
Very much of it was in the highest plane 
of the art, really exquisite work, both in 
engravings and letter-press, and the text 
of many of these catalogs was of real in 
terest from a literary point of view. 
Altogether, I am quite safe, I think, in 
pronouncing this Second Annual Chicago 
Cycle Show one of the most impressive 


exhibitions of machine-shop manufac 
tures ever made in the United States. 


HuGH DOLNAR. 


Increasing the Heating Surface of 
Boilers. 


BY F. F. HEMENWAY. 

A good deal of attention has been given, 
the 
surface 


at one time and another, to 
the 
the heating surface of land boilers, until 
the matter, one would think, had come to 
But the 


pr< yper 


relation between grate and 


be pretty generally understood 


trouble seems to be a sort of common 
feeling, hard to understand, that the 
boilermaker who has put driving rivets 


and calking seams behind, in the hopes of 
bettering his condition by making boilers 
to sell, knows nothing of this. It is an 


idea without sense. The _ boilermake1 
builds a boiler to do a Certain fixed 
amount of work, with the same confi 


dence that the steam engine builder builds 


a steam engine. I am writing now oOl 


the boilermaker, and not of the country 
blacksmith 


solely and simply because he thinks there 


who essays to build boilers 


is “money in it There are more than 


plenty who do this; but it does not follow 
that a man should buy a boiler from such 


a party. It is a matter of choice. Re- 


sponsible boilermakers will furnish a 


customer with just what he wants and 
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they know what they 


Notwithstanding this, the world 


orders, and are 


building. 
is full of those who are anxious to help 


him out of his supposed or presumed 


ignorance 

This is particularly and mainly true in 
regard to increasing the heating surfac« 
of his boilers, as if he didn’t know, or by 


any possibility could not have known, 


what he was doing. 
seems to be the shibboleth with all who 
start out with something with which to 
It is one of the 


As 


magnify a steam boiler. 


principal causes of uneasiness. has 


Leen remarked, this matter seems to have 
been pretty fairly well settled in the way 
such things are generally settled—that is, 


but this 


difference to those who are im 


by tentative process; seems to 
make no 
bued with a yearning desire to help the 
back it 


scems to have been a prevailing idea, that 


boilermaker. From time away 
if to the boilermaker’s best intentions and 
best practice more heating surface could 
be added, by some supplementary pro 
cess, all his shortcomings would be things 
that had gone by. 

My mind has been turned to this during 
the past few weeks, by noting, in the tech 
nical press, the manner in which a certain 

perhaps uncertain would be better—ar 
rangement of pipes to entrap some of the 
escaping hot gases was being exploited 
idea is 


Adding to the heat surface—the 


an old one; horizontal pipes, vertical 
pipes, and pipes at all inclinations; pipes 
running this way and pipes running that 
way, pipes running any way so as to gain 
heating surface; but I never heard of any 
thing of importance coming from them 

It is this 


added heating surface amounts to. As 


worth considering what 


has been said, a boiler is made with a 
fixed purpose in view, just as much as a 
machine is made for a definite purpose. 
You can block up a 20-inch engine lathe 
so that it will swing 30 inches; but it is 
something that is not resorted to except 
in a temporary emergency, or for an occa- 


You 


knew 


sional job the builder of 


lathe 


suppose 


the how to proportion its 


parts for a 20-inch swing. Just so with the 
boilermaker. He knows what is required 
to accomplish certain ends. To assume 
that 
a fool, so far as his business is concerned 


The 


e onomy 1S SO 


he does not is to assume that he is 
boiler 
the 


necessity of teniperature to produce chim- 


whole matter pertaining to 


intermingled with 


ney draft, as not to bear too much med 
dling with 
Any boilermaker of intelligence—and it 
poor policy to deal with any other 
knows that he can get the most work 


from a boiler when the escaping gases are 
of a high temperature, and the best econ 
omy when they are of a low temperature, 
and he will construct boilers to suit the 
views of his customers in these respects 
This is being done every day; making 
most work or for the highest 


the additional heat 


one for the 


economy; providing 


More heating surface 


ing suriace, if desirable, right in the shop 
where it ought to be provided 

Mind, I do not say that there may t 
sometimes be a gain by the use of pipes, 


in the furnace and beyond it, of a steam 


boiler; but when this is the case, the con 
struction was originally taulty; and, in 
any case, I should personally object to 
the pipes. Pipe joints of whatever kind 
are objectionable, always, when exposed 
to rather intense heat The danger of 
their failure is great, when the addi 
tional heating surface is gained by more 
or less cutting of the boiler shell It has 
come to be a maxim, if it has not passed 
to formula, that, with the modern high 
pressure steam employed, a boiler should 


be cut as little as possible for the attach 


ments Following what seems to be the 


inevitable, as steam pressure becomes 


higher boilers become relatively, weaker; 


and the shell and other parts should not 


be further weakened, when doing so is 


avoidable The introduction of pipes 
calls for the cutting-of more holes; a 
matter which should be well considered 
It may be said that just a little more cut- 
ting does not amount to much; but the 
logical conclusion from this would be 
that it would not amount to much if still 
more holes were cut, until the boiler 


proper was mainly a thing of holes 
It is not, always, the added heating sui 


face that is to be objected to, but the man 


ner in which it is obtained But the ad 
ditional heating surface is not always de- 
sirable [ have reasons for remembering 
the test of a steam engine, three boilers 
being used for supplying steam. The first 


result of the test was not satisfactory, and 


on the second day one of the boilers was 
cut out, when what was desired was ob- 
tained, notwithstanding the reduction of 
heating surface 

>ome ten years or more ago it was es 


sayed to put a wonderful “economizer” on 


the market; big stock company, and all 
that. There was so much pipe about the 
arrangement that you had to trust to im 


agination as to the location and general 


shape of the boiler nd, by th way, there 
ust be a good many pipes in order to 
materially increase the heating surface 
I never heard of it after it had been ap 
plied to two boiler ! only know that | 
incurred the last enmity of one of tts 
promote! by venturing to Say a word as 
to \ it | thoug objectionable about it, 
particularly tl vast array ot pipe joints 
exposed to hig t perature 
1 | 1 boiler that permits the 
F to escape at too high temperature, 
the remedy—and in the end it is likely to 
prove the cheapest remedy—is to buy a 
new one, bearing in mind that heat is nec 
( y for producing chimney draft, as 
well as for imparting heat to water, and 
in any event no portant change vuld 
be made in a boiler except by adv ‘ t 
competent e1 ey oe elable 
ind d nterested 
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Grinding Machine for Ball Bearings. 


herewith a machine for 
Originally the 


We illustrate 
grinding ball 
machine was intended to grind only one 
end of the bearing at a time, and the 
chuck in which the bearing was held was 
therefore made to turn upon its base, just 
half-way around, the two positions being 


lag ama 


bearings. 
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the grinding spindle adjacent to it is 
turned upon its base, to bring the wheel 
The machine is 

Machine Co., 


into working position. 
made by the Diamond 
Providence, R. I. 


The Comparative Efficiency of Belts 
and Ropes. 


From the time of the earliest adoption 
of fibrous ropes for power transmission 
much controversy has raged around the 
question of increased loss of useful effort 
which their use is supposed to entail. Now 
and again we find it stated by mechanical 
engineers, who ought to know better, that 
ropes, at best, are simply cheap substi- 
tutes for belts, and, as such, their use 
should be discouraged by all who aim at 
securing the greatest efficiency in trans 
At best, they are only to 
expedients 


mitting power. 

be tolerated as 
which the high-toned designer will only 
condescend to consider when all else fails 


temporary 


to meet the conditions of the case. 

In England one does not find the same 
distrust of rope driving, and almost the 
only individuals who can find no good 
word for this system of power transmis 
sion are the makers of leather and woven 
belting. But even their efforts to dispar- 
age rope driving altogether lose point 
when it is remembered how many scores 
of mills and factories in the north of Eng 





BALL-BEARING 


Later, however, 
added, 


defined by a stop pin. 
the grinding head 
which not only enables the grinding to be 
done more rapidly, but insures that the 


second was 


two bearings shall be precisely true with 
each other. 

We give a sectional view of the chuck 
in which the hub is held. There is a 
split collet, which is tapered externally to 
fit the revolving ring, which is driven by 
a belt. 

The wheel spindles are set to position 
by the hand wheels shown, and are moved 
in and out of the bearings by the levers, 
which move pinions that engage with a 
rack formed on a sleeve, within which the 
spindles run. 

The head at the left is fitted 
draw-chuck adapted to hold cones and 
that are to be ground, the 


with a 


other 
chuck being opened or closed by a move- 
When using this head, 


parts 


ment of the lever 


GRINDING 


MACHINE. 


land are rope driven, and how spur gear 
and belting are steadily losing favor for the 
transmission of both moderate and large 
amounts of power. 

But force of circumstance and general 
had with 
the rapid change in transmission systems, 
and the thoughtful mill owner has always 
had a tolerably well-rooted cortviction that 


convenience have much to do 


he was paying somewhat dearly for being 
in the fashion. He had heard that ropes 
occasioned considerable loss of power by 
sticking in the wheel grooves; that no two 
ropes of a set could be trusted to pull 
alike, and that a deal of power was wasted 
in bending and straightening the rope as 
it passed over the pulleys. Small wonder 
is it then that, under these circumstances, 
he was quite ready to believe that rope 


gear absorbed an additional 5 per cent., or 


more, of the power, as compared with 
belting, even under the most favorable 


January 30, 1896. 


conditions, and when erected in the light 
of the practice. Experi- 
relative effi- 


modern 
ments decide the 
ciency of belt and rope driving have been 
very few, and the results have furnished 
such a mass of contradictory evidence, 
that it is impossible to draw any reliable 
The recent experimnts car- 
Indus- 


best 


made to 


conclusion. 
ried out at Lille by the Société 
trielle du’ Nord de la France are, how- 
ever, worthy of more attention, and it is 
gratifying to note that two papers on the 
results obtained in these trials have just 
been read before the British Institution of 
Mechanical Engineers. 
carried out under the direction of a body 
of more or less eminent engineers, who 
In some of the 


These tests were 


presumably had no bias. 
previous experiments, one is driven to the 
conclusion that they were made with the 
express object of exhibiting all the virtues 
of the one system and all the defects of 
the other in a most unmistakable fashion. 
We have only to consider the experiments 
of M. Fauguier, in 1893, to see how ridic- 
ulous rope driving can be made to appear, 
if only one selects ropes large enough and 
pulleys sufficiently small. It is therefore 
important to note that the dimensions of 
ropes, belts and pulleys used in the Lille 
experiments were in every respect rep- 
resentative of ordinary modern practice— 
in fact, the whole series of trials seems in 
every way to have been carried out in a 
manner which, whatever else may be said 
of them, was eminently practical. Broadly, 
the results of these trials show very con- 
clusively that properly arranged rope gear 
is quite as efficient as belt driving, and per- 
haps this is, after all, what the power-user 
is most desirous of ascertaining. From a 
scientific point of view, the trials are, how- 
ever, distinctly disappointing, for no at- 
tempt made to compare the two 
methods of transmission at various speeds, 
and no one seems to have thought of trying 
cotton driving ropes, although a cotton 


Was 


belt was among the number tested. 

sriefly, the method adopted in these ex- 
‘eriments assumed that, given a constant 
resistance, any variation in the efficiency 
of the method of transmitting the power 
necessary to overcome such resistance will 
produce a corresponding variation in the 
amount of power supplied by the genera- 
tor. In carrying out the tests, a 200 horse 
power horizontal 
with two fly wheels, each about 16 feet 4 
inches in diameter. One of these was 
grooved for five manilla ropes, 134 inches 
in diameter; the other was turned to re- 
A dynamo, 


engine was provided 


ceive a belt, 1734 inches wide. 
provided with two corresponding pulleys, 
about 5 feet in diameter, was alternately 
driven by the two systems, care being 
the load constant 
The resistance was 


taken to ‘maintain 
throughout the trials. 
provided by a number of 


Any variation of efficiency of the 


incandescent 
lamps. 
transmitting media would manifest itself 
in the power developed by the engine, 
and accordingly this was carefully ascer- 
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tained at frequent intervals, a set of four 
indicator diagrams being taken every ten 
minutes. 

The following condensed table gives the 
principal results: 








BELTS 
St. 
ns ~ = 
~2§ |.83 
a5 | §8 
Indicated H. P.... 159.07 158.84 160.2 158.54 
Mean speed of en- / : 
gine. ¢ | 7905 79.08 79.23 | 78.4¢ 
Mean speed of dy- | 
' 261 260.72 261 260.78 
namo,.... - nt . “7 , 
Cc circumferen- ; 
tial speed of fly 67.75 67.78 67.82 | 67.16 
wheel.ft. persec | 


c=circumferential 
speed of pulley, 67.23 67.1 67 29 | 6 
tt. per sec ) 


é 


Slip X 100. (*») ». 780 Lo.061 7 
Cross section of } 
ropes or belt in- 6.63 8.72 7.54 
re a 
Tension on belts} 
or ropes at fly 176.08 132.9 155.02 (155. 


wheel (lbs.sq.in.) 
Tension on pulley 


eS ae { 177-35 134-4 — rs 
W eight of ropes or + 8 Ib # . 
belts on peor ’ , ’ 
Relative power ab- } 
sorbed taking » 100.87 100.37 100.07 |100.0 
ropes as 100 ) 
Rope fly wheel.........16.358 ft. diameter 
Belt ge = -36.3.2 °° ; 
Rope pulley.... rel 
Belt - - ; 4-922 


An inspection of the table shows that, 
under the conditions given, the ropes had 
the advantage in almost every respect. 
One point especially worthy oi note is that 
the width of the fly wheel and pulley for 
the ropes was only about two-thirds that 
required for belt driving. Any advantage 
due to the narrower and probably lighter, 
wheel, was, however, more than balanced 
by the increased weight of the ropes, but if 
these latter had been of cotton, they would 
have been considerably lighter, and, more- 
over, would have offered less resistance 
to bending in passing around the dynamo 
pulley. It will be observed that the latter 
was slightly larger than the minimum of 
30 rope diameters would require it to be, 
but for manilla ropes there is no doubt 
that 40 rope diameters should be taken as 
the diameter consistent with satis 
It should be mentioned 
that the ropes were allowed to run under 


On the other hand, 


least 
factory working. 


one uniform tension, 
the tension on each of the belts was regu 
lated (by adjusting the position of the 
dynamo) by the belt makers during the 
trials. This would more 
element of uncertainty into the test. The 
tensions given in the table are only the 


introduce one 


effective tensions, and, as it is impossible 
to tell what the absolute tight and slack 
side tensions were, it is just as impossible 
to say how much power was lost through 
It is scarcely 

this 
would be very great, but it might conceiv 


abnormal initial tensions. 


likely that the variation in respect 


ably be sufficient to account for the com- 
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paratively inferior results obtained from 
the belts in some of the trials. 

It will be noted that the slip, as given in 
the table, is much greater in the case of 
It should, 


effective 


the belts than with the ropes. 
the 
radius of the belt pulleys has been taken 


however, be observed that 
from the center of the shaft to the surface 
of the rims, while the rope slip is cal 
culated on the assumption that the effec 
tive radius is from the centre of the shaft 
to the centre of the rope, when at rest. It 
is difficult to explain why the ropes have 
been thus favored, for it is tolerably evi 
dent that the effective diameter of the belt 
pulleys should be taken to the centre of the 
thickness of the belt, which would modify 
the percentage of slip of the belts consider 
in (1) the slip would be .333., 


ably. Thus 


in place of .780; in (2), .368, in place of 
.g61, and in (3), .241, in place of .78o. 

It must be confessed that the actual re 
sults obtained from the Lille experiments 
are considerably less than might reason 
ably have been looked for. \ unique op 
portunity of securing valuable experimen 
tal data appears to have been turned to 
but little account; for although it is desira 
ble that the conclusions arrived at should 
be firmly established by comparative ex 
periment, it is a matter for regret that the 
inquiry was not extended to measurements 
of the absolute loss of power which each 
system entails. Even such a simple ex 
pedient as the removal of one of the ropes 
does not seemto have been resorted to, not 
withstanding that, in the light of the most 
modern practice, four ropes should have 
sufficient to transmit the required 
No great difficulty stood in the 


been 
power. 
way of trying ropes of cotton and hemp, 
yet neither was considered, while certainly 
trials involving variations in speed and 
power could very readily have been made. 
2 inch di- 


Finally, smaller ropes—five of 1! 


ameter, for example—would doubtless 
have given better results, and would have 
been more in accordance with the tend- 
ency of modern practice. There can be 
no question as to the importance of the 
question at issue, and it would seem a 
fitting subject to commend to the notice 
of some of the more enthusiastic students 
of our technical colleges for further ex 
M. E 


perimental investigation 


Caicium Carbide and Acetylene Gas. 


Probably the latest and biggest of “bar- 
gains” that have stampeded the industrial 
world, is acetylene gas. The most allur- 
ing promises were made in its behalf, and 
we are already reaching the point where 
some of the bargain hunters are. begin- 
ning to figure up their profits and losses 
The calcium carbide was to be produced 


The 


latest information seems to put the pra 


at a cost of from $5 to $7 per ton 
tical cost at about $70 per ton. An inves 
tigator lately bought calcium carbide in 


this city for 75 cents per pound, and the 


lowest quotation obtainable was 50 cents 


per pound, in lots of 100 pounds, or at 
the rate of $1,000 per ton. In connection 
this 


been done by 


with business, some fine work has 


patentees and promoters 


which matter the “Engineering § and 


Mining Journal” has been investigating 
Phe 


for the benefit of the public follow 


ing questions, proposed by the journal 
referred to, are waiting for answers 
‘r. Is it true that th 


ere are and can be 


no patents covering the substances cal 


cium carbide and acetylen 
“9. is it 
Willson 


carbide is worthless; 


true that the patent for the 


process for producing calcium 
that, in fact, the pro 
duction ot calcium carbide in the are 


electric furnace is free and not subject to 
monopoly, and that it is being produced 
by others in Europe without any regard 
to the Willson patent? 

“-_ 8 that 


the Electro 


Willson Com 


Company, o1 


true the 


panies, Gas 


those interested in promoting them and 


selling their securities, have made publi 


statements for the guidance of investors, 


that they can make calcium carbide at 


from $5 to $7 per ton, or in more recent 


statements at $20 per ton: 


“4. Is it true that none of these com 


panies has ever produced or can to-day 


produce calcium carbide commercially at 
these figures, or at a cost even seven 
times as great 

“s. Is it true that no one prominent in 


these concerns who has known that these 
public statements were and are absolutely 


unfounded has ever publicly protested 


against the use of these statements, or 


has made any truthful public statement 


of what it actually has cost, and now costs, 
to produce calcium carbide or acetylen 
by their processes? 

these ent rprises selling 


“In short, are 


‘rights’ which have little or no intrinsic 


value, or are they able to prove the public 
statements made for them that they are 


figures that give 


producing acetylene at 


it commercial importance?” 


A Governor Belt Breaks and a Fly- 
Wheel Bursts. 


\ 16-foot fly-wheel, weighing 16,000 


pounds, burst recently in a paper mill at 


West Manayunk, Pa. The cause of the 
accident was the breaking of the governor 
belt. One piece of the wheel, weighing 


more than a ton, was thrown through the 


the Reading Railroad, in 


off a 


roof and over 


its flight cutting limb 12 inches in 


diameter, from an elm. Only a cat was 


killed 


chinery estimated at $4,000 


Damages to buildings and ma 


If our friend who signs himselt 
Machinist”’ 


and 


ramp 
will send us his correct name 


his 


ittention, otherwise it 


address communication may re 


some will go 


celve 


into the waste basket 





A Condensed Engine. 

We take pleasure in laying before our 
readers some views and a slight descrip 
tion of one of the most remarkable steam 

that 
with the assurance that it will well 


engines have ever come under our 
notice, 
repay the effort necessary to accomplish 
a complete understanding of it. The en- 
gine, as yet, has never been out of a small 
country shop; but we are satisfied that 
a larger world should know of it. The en- 
gine has been especially designed for a 
marine engine, with a low center of gravity 
and extreme compactness. The striking 
features of the engine are in the means 
by which the movements of the pistons 
are communicated to the crank, and in 


the valve motion. The crank movement 
is a challenge to the antiquarians, and, as 
far as we know, is a novelty. The engine 
shown is small, but is running quite suc 
cessfully, being used to drive a fan, 36 
inches in diameter, at 650 revolutions per 
minute. The fan has six blades, with 1 
square foot of area each, and set at the 
angle the 


and the inventor tells us that it takes so 


offering greatest resistance; 
little steam that there is scarcely any per 


ceptible exhaust. It has been run light to 


’ 1 








more than 1,200 turns a minute, with a 

glass filled to the brim standing on the 

steam chest, without spilling the water. 
The three cylinders of the engine (triple- 


expansion) are, respectively, 17g, 2% and 


AMERICAN MACHINIST 


inches in diameter, and 2'%4-inch 


The first peculiarity of the en- 


32 


stroke. 


gine is that the throw of the crank is only 
The crank 


one-half of the piston stroke. 


A CONDENSED ENGINE. 


pin is long, and turning freely upon it is a 
bunch of three eccentrics, made of a single 


block of metal. The eccentricity of each 


eccentric is the same as the throw of the 


crank. Each eccentric is 90 degrees in 
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advance or behind the next one, or the 
outside ones are opposite each other and 
one is midway between them. The engine 


cylinders are each in advance or behind 
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each other sufficiently to bring each cylin- 
der the 
The middle cylinder is vertical, and the 


central over one of eccentrics 


axes of the other two stand 45 degrees 


from the vertical. The piston rod of each 
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cylinder is attached to a thin crosshead, 
long enough and broad enough for the 
eccentric to turn in, the crosshead being 
guided by suitable fixed slides parallel 
with the piston rod. When the crank is 
turning, the eccentrics turn on the crank 
the 


double the speed. 


and at 
When any piston is 


pin in opposite direction 
at the end of the stroke, its eccentric is in 
with the the 
throw is outside of and added to the throw 
When the piston is at the 
the 

upon 


line crank, and eccentric 
of the crank. 
middle of the eccentric 
half the 


pin, and a quarter of a turn in the cross 


stroke, has 


made a revolution crank 


head, so that its throw is, in relation to 
the crank, all inwards, and compensates 
for the throw of the crank, and brings the 
the the 
When the piston gets to the 


outside of eccentric central in 
crosshead. 
other end of its stroke, the eccentric has 
made a complete revolution of the crank 
pin, or, rather, the crank-pin has turned a 
half the 


and crank 


revolution in other direction, 
the 


are again together. 


throws of and eccentric 
Fig. 1 shows the pis- 
ton of the front cylinder at the lower end 
the 


and eccentric are both also in the central 


of its stroke, and centers of crank 


line of motion for that piston. The same 


operation goes on at the same time for 
eccentrics, 
the 
so that there is very little pressure or fric- 
tion upon the slides 
movement due to the angularity of the 


the other two pistons, their 


each helping and relieving other, 


The irregularity of 


connecting rod is entirely eliminated in 
this engine; and for each cylinder, when 
its piston is in the middle of its stroke, 
the crank also is in relation to it, also mid- 
way in its revolution. The relief of the 
slides from pressure is shown by the fact 
that the shaft and crank may be removed 
and the pistons will cause the crank-pin 
hole to describe a true circular path, just 
as if the pin were there. 

Piston valves are used, taking the steam 
in the middle and exhausting at the ends. 
the first 
through the triangular space between the 


The steam passes from valve, 
cylinders, to the next valve chest; and so 
One all the 

for both backward 
with 


on. eccentric is used for 


valves, forward and 
eccentric straps 
A hole in the 


eccentric is bored obliquely, andan oblique 


motions, separate 


and rods for each valve 
cylindrical sleeve is slid back and forth 
upon the shaft, changing the throw of the 
eccentric, or reversing it for running in 
the other direction. 

Many of the details of the engine will 
The 
bearing, it will be seen, is without collars; 
but the shaft 


by adjustabl 


provoke criticism. conical main 
is held in position endwise 
collars fore and aft of the 
after bearing. The crank pit is to be en 
tirely inclosed and flooded with oil, to in 
The 
rods run through babbitted sleeves, which 


sure thorough lubrication. piston 


have a limited lateral movement if re- 


quired. When the reversing lever is in 


the middle position, the throw line of the 
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eccentric is in the same plane with the 


crank; and, as the valves have a steam lap 
slightly greater than the travel, when thx 
eccentric is at this point no steam is ad 
mitted. 

The 


Figs. 1 and 2 are from photos of the front 


illustrations explain themselves 


Fig. 3 is a repro 


original drawing of the 


and back of the engine. 
duction of the 
inventor; and as he is not a professional 
draitsman, no explanations are necessary 
and certainly no apologies. Fig. 4 is a 
plan of the group of driving eccentrics 
and Fig. 5 of the oblique sliding sleeve for 
the valve motion 

The inventor and constructor of the ap 
paratus is Mr Penn Yan 
Oe 


Frank Cary, 


Mechanical Bargain Hunting. 


The same human nature belongs to all! 
nankind—and womankind. It crops out, 
like the underlying rock at places far apart 
It is human to love a bargain and to run 
after it when in sight, and manifestations 
of this propensity occur continually. It is 


supposed that some of our dry goods 
stores could not exist were it not for the 
The 


hope to get something for less than its 


continual allurement of bargains 


value is, however, not quite so seductive 
as to get something for nothing, and the 
curious thing about it is, that, next to the 
feminine frequenters of the bargain count- 
ers, those most frequently entangled by 
these devices are to be found in mechani 
cal circles. It is very proper, in the na 
ture of things, that the pseudo-mechani 
who to-day is offering the biggest bar 

gain, or the most for the least, in the m« 

chanical world, should have a woman for 
his most persistent backer. 

Mechanical bargain schemes are always 
appearing. Perpetual motion is by no 
means dead, and next after that come th: 
various schemes for utilizing the forces 
of nature; the winds and the waves and the 
tides are favorite subjects for visionary 
credulous capitalists to 


inventors and 


manipulate in their minds. As we write, 
there is before us the prospectus of one 
Thi 


it is the waves of the ocean that ar 


of the freshest of these schemes 
time 
to propel the ship from land to land, and 
around the world if necessary. Of course 
when a ship is at sea it must do a great deal 
of pitching and rolling, and it is equally 
evident that great power is employed to 
cause this motion; and a reasoning mind, 
especially if running without a governor, 

| out that this 


can easily figure it 
may be appropriated to man’s purposes 


power 
A swinging cargo is to be attached to an 
air compressor; and every motion of the 
vessel, whether pitching or rolling, and 
however slight, is to help to compress the 
air, and the air is to drive twin screws and 
over the waves 


the vessei riding 


We are told that a model of this invention 


send 


was recently tested in Nart tt Bay 
lsos esstul was the t sO appa 
ently practi id ple was the desi rn 
thata company w yrmed pita | 
r $250,000. This company will be know 
the parent company, and all the stock 
it is intended to sell has been disposed ot 
New York and Boston capitalists are now 
considering the advisability of formng a 


syndic it« to tro the sub-con pal ; 
in this country he outlook for the pro- 
moters is very bright 
This is only on heme Others of 
ir1O magnitude and promise of success 
ire springing up a iround Wherevet 
there Sa \ < there Is aiways some 


thing for nothing, and the 


cha il bargain of.the hour is some 
cheme i) i) ( t ( powel tl 1 ' 
S101 With a coal mine and a waterfall 
side by sic the de velopment oO! any 
given power, up to the limit of the water 
power, may be cheaper by the water than 
by the coal At a certain distance, the 
water power and the coal power may cost 
tiie sam \t i greater distance cel 
tainly, the distances sufficiently great 

the « power will invariably be the 
cheaper For transmission of power to 
the greatest distances, a wire or a pipe is 
not to be compared with a line of rails and 
i train ol Cal 

It is not mechani after all, who run 
iiter bargain There are no mechanical 
bargains. A fair price must always be paid 
for all results obtained Cause and effect 
re so interdependent that the latter can 
never ultimately outweigh the forme: It 


is the quasi-mechanic, or the pseudo-me 


chanic, or the mechanical charlatan who 
runs the mechanical bargain countet 
It is stated that arrangements are being 
ade for a race between a s¢ xtuplet and 
the Empire State Express, which has a 
record of one mile in 37 seconds. It is 
proposed to have the race in April, the 


extuplet to have a three-mile course ot 
sphalt, with a half-mile flying start. The 
him machine is to be ridden by six of the 

tect racing mi 

The “Saturday Review London, has 
this terrible thing to say about Cecil 
Rhodes, of current South African tame: 
‘And | strong with the strength of a 
coal ereedy egotism, the strokes of 
whose piston rod force the minds and the 
mone, of veaket men into its re 
servoll 


Ward, Mem. Am. Soc. C. E.; 
kerhoff. Mem. Am. So 
B. Martin, Assoc 


Mem An SOK ( | have taken ofhces 
together in Aldrich Court, 45 Broadway, 
New York City, consulting civil and 
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ELECTRICAL MACHINERY. 


Electrotechnics—V. 


The Principles of Electricity for Practical Men. 
BY FRANK S. MASON. 

16. THE RELUCTANCE of air to the 
passage of the magnetic lines is much 
greater than that of some other mediums, 
notably iron and steel, being, in fact, some 
hundreds of times greater than that of 
Furthermore, the same law of fluid 
the the 
electric current applies also to the mag- 


ion. 


motion which governs flow of 
netic circuit, viz.: The magnetic flux 
the magnetic motive force 
thefreluctance. 
It follows that, as with the electric cur- 
rent, the best construction to give highest 
efficiency demands a medium of high con- 
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Vig. 19 
A BAR ELECTRO-MAGNET, 


ductivity, an ample area and a short path 
—since, if the length of the conductor is 
increased or the area restricted, the resist 
ance manifestly is increased. 

Upon introducing within a solenoid a 
core of iron, Fig. 19, the magnetic proper- 
tics are vastly increased—not because it 
is any more of an electro-magnet than be- 
fore, or another kind of an electro-mag 
net; but simply because an easier path 
has been provided for the magnetic flux. 





- 


Fig. 20 
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N 


A HORSESHOE ELECTRO-MAGNET. 


A solenoid with a core constitutes the 
so-called “bar magnet.’’ This is the least 
the flux 
must return through an external field of 
‘air a distance equal to the length of the 
bar. 
20, the efficiency is much greater, since the 
magnetic lines may now take a short cut 
As illustrated, 


efficient form, since magnetic 


If bent to a horse-shoe form, Fig. 


across from pole to pole. 





the length of the core is excessive, and 
the efficiency may be further improved by 
adopting a more chunky form—Fig. 21. 
3y adding an armature, Fig. 21, the air 
gap is further reduced; and if the arma- 
ture is placed in contact with the poles. 
lig. 22, the magnetic circuit is nearly as 


perfect as the reluctance of the conducting 
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INCREASED EFFICIENCY OF MAGNETIC 
CIRCUIT BY ARMATURE ADJA- 
CENT TO POLES. 


the 
joints betwen the armature and the poles, 


medium will permit. Nevertheless, 
no matter how perfectly surfaced, still 
offer more resistance than the iron itself, 
and there will be some external leakage, 
and the amount of leakage is a sure index 
of the quality of design and workmanship. 





> 








Fig. 22 
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INCREASED EFFICIENCY OF MAGNETIC 
CIRCUIT BY ARMATURE IN CON- 
TACT WITH POLES. 
Thus, a dynamo surrounded by a strong 
magnetic field—such, for instance, as will 
effect a 
badly-designed 


distance—is a 
machine. 
That some of the dynamos in common 


watch at some 


and inefficient 
use have this fault merely proves that a 
glib-tongued salesman often has more in- 


fluence with our “shrewd” business men 
than quality of goods. 

A ring of iron free from joints, perpen- 
dicular to the magnetic flux, constitutes 
the most perfect magnetic circuit, since it 
has no external field and no poles, Fig. 23. 
This last property may appear an extra- 
ordinary one to quote as of merit; yet a 
moment's thought will make it clear that 
the phenomena of poles is due to a rup- 
ture in the efficiency of the magnetic cir- 
cuit. Hence, a perfect magnet will have 
no poles; the magnetic whirl about a sin- 
gle conductor has no poles. 

3ut, it may be asked, of what use is a 


The 


that of all machines for the conversion of 


magnet without poles? answer is, 


energy, Faraday’s transformer is one of 
the most efficient, and it comprises merely 
an iron ring and two coils of wire—Fig. 
24; a primary coil which energizes the 
ring magnet, and a secondary coil in which 
the 


current of elec- 


induces a 


magnet 





Fig. 23 
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A RING ELECTRO-MAGNET. 


tricity. The relation between the current 
in the primary coil and that in the second- 
ary coil is determined by the relative num- 
ber of turns in the two coils; thus: If the 
primary coil has one hundred turns, and 
the current is one ampere at one hundred 
volts, equal to one hundred watts, and the 
secondary coil has ten turns; then the cur- 
rent in the secondary coil will be ten am- 
peres at ten volts, equal to one hundred 
watts minus a slight inevitable loss due to 
the reluctance of the magnetic conducting 
medium. 

If the ring magnet above described be 
broken across, poles will at once manifest 
themselves. If broken in two parts, two 
If broken 
again, four magnets will be in evidence. 
Yet, 
after all, there is but one magnetic circuit 
It is important to 


magnets will apparently result. 
And so on to any number of pieces. 


and but one magnet. 
appreciate the fact that it is the magnetic 
circuit which really constitutes the mag- 
net. This will be of great assistance in 
analyzing and classifying magnets. 

17, PERMANENT MAGNETS. Thus 
far, contrary to custom, no description of 
permanent magnets, natural or artificial, 





Fig. 24 
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A TRANSFORMER. 


has been given, simply because the electro- 
magnet is of such overshadowing import- 
For the purpose of illustrating the 
flux of the magnetic lines, the conven- 


Fig. 


ance, 


tional diagrams are here introduced. 
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25 is a bar magnet. Fig. 26 is a horse- 
Fig. 27 


of the magnetic field at one pole of a bar 


shoe magnet. is a cross-section 


magnet. Fig. 28 shows the repulsion 
between similar adjacent poles. Fig. 29 
shows the attraction between dissimilar 


adjacent poles. Fig. 30 is a magnet hav- 
ing “‘consequent” poles—that is to say, 
several poles existing in consequence of 
different portions of the bar being mag 
netized in opposite directions. Electro 
magnets of this type are of great commer 


Shea SX ART 





Pig. 25 


PERMANENT MAGNET 


cial importance, and will be referred to 
again. 

The student 
and amusement in the observation of these 


will find both instruction 


effects, which may be produced in the fol- 


lowing manner: Place a sheet of paper 
over a magnet and sprinkle iron filings 
thereon, gently tapping the paper, when 
the filings will arrange themselves in the 
By using gummed paper 


the 


manner shown. 


and afterwards steaming it, filings 
may be fixed. 

It was the observation and study of 
these lines which led Faraday to adopt the 
the 


clusion that the lines formed a closed or 


term “‘magnetic lines,” and to con 


continuous path. As we have seen in the 
case of an electric conductor, the path 
may be a circle or may be distorted by at 
traction and repulsion, and will, in any 
event, follow the path of least resistance 

All permanent magnets are made from 
hardened steel. The lodestone is an iron 
ore of a composition represented by the 
This 


that each molecule of the ore is composed 


Chemical symbol, F134 O4. means 


of three atoms of iron and four atoms of 
like 


an oxide of iron, and is, in fact, 


oxygen. It is, therefore, common 


iron rust, 


chinist 
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identical with the black oxide scale on 
rolled iron. If the lodestone is suspended 
freely, it will place itself North and South. 
This fact led to the discovery of the com 
pass, the lodestone itself having been used 
as such as early as the eleventh century. 
Hence the name, which means “leading 
stone.” 

That the earth is a great magnet was de 
clared by Gilbert about the year 1600 
Here arises a difficulty in magnetic terms 
We have seen that the flux of the mag 
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Pig. 26 


DIAGRAMS 


netic lines is assumed to be from South to 
North through the magnet, from 
North to South through the field. Also, 
we have learned that opposite poles attract 


and 


anaes 27 ag vistas 
s| LAN 
Fig. 2% 
| 
Shae 


_Lig. 29 
American Machinist 
REPULSION OF SIMILAR POLES AND AT- 
TRACTION OF DISSIMILAR POLES 


and similar poles repel each other. Yet 
we find that the North pole of the earth 
the 


attracts North pole (commonly so 


termed) of a magnet—that is, similar poles 


13-137 


This apparent 
that the 


here attract each other. 


contradiction is due to the fact 
so-called North pole ofa compass needle 
is a misnomer, arising from early ignor 
the law 


ance of of the magnetic circuit 
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Fig. 30 


CONSEQUENT POLES 
Indeed, science in her progress has 
brought many such a stumbling-block for 


those who seek to penetrate her mysteries 
lo avoid, in some degree, this difficulty, 
SOT I¢ 


writers refer to the poles of a mag 


“North seeking” or “South-seek 
for the 


“northern 


net as 


ing.” In these notes, same pur 


pose, the terms pole” and 


“southern pole” are preferred as being 


somewhat less clumsy 


Extension of Electric Driving at the 
Baldwin Locomotive Works. 


Since the article in 


our issue of June 6th, 1895, describing the 


the appearance ol 


electrically-driven wheel shop at the Bald 
Works, an the 


made 


extension ol 
to the 


win system 


been 


has frame shop, and it 
is now being still further extended 
The Works now 


the manutacturing 


Baldwin have outside 


electric shops, 


prob 
ably the largest plant of electrically-driven 
this 


machine tools in 


the 


country, if not in 


world. It may be safely assumed that 


these works do not follow after strange 
gods without good reason; and the growth 
of the system in such a place can only be 
taken as meaning that it has solid advant 
ages over the system which it is replacing 
The writer had, until recently, been quite 
skeptical on this subject, but is now dis- 
posed to conclude that the electric drive 


W ere 


confined 


is on, and will probably stay on 
the the 
to what is held out as the chief one by the 


advantages of system 


electrical promoters—saving in power 


writer's old-time would, 


still hold. A 


to 30 per cent 


the skepticism 


howevet saving of from 15 


in power is found at the 
Baldwin Works; but were this its only ad 


vantage, the system would never have 


reached its present development, nor 
would further extensions be now contem 


This 


course, an item to be 


plated saving in power is, of 


considered; but it is 


a bagatelle alongside of other advantages 


which cannot be expressed in figures, and 


which must be seen to be appreciated at 


their full value 


What has come to be a standard shop 


construction—a central bay for erecting, 


commanded by a traveling crane, and hay 


ing a fringe of the heavier tools along 
each edge; with another bay each side, 
containing the smaller tools and the line 
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shafts—broke down, as an economical ar- 
rangement, when applied to the Baldwin 
wheel shop; for the reason that there is 
no erecting done in it, and all the floor 
space is required for tools or work. The 
shop being a ground floor shop, belt- 
driving from below is impossible; and 
with the tools driven by belts from above, 
the application of a traveling crane was 
impossible. 

The result was the constant employ- 
ment of from thirty to forty laborers, 
handling work on the floor and assisting 
in getting it into and out of the lathes. 
There was also a large amount of time 
lost with the lathes, due to the clumsy 
method of getting the work into and out 
of them—the average amount of idle time 
between jobs being about a half-hour, or 
from eight to ten per cent. of the entire 
time. 

Furthermore, great care had to be taken 
to arrange the jobs to be done in proper 
sequence, as serious delays would happen 
if a pair of rough drivers wanted in the 
erecting shop this morning, should get 
placed behind so many others that they 
could not be gotten at for turning until 
to-morrow. 

With the electric drive, all this is 
changed. The floor is literally filled with 
wheel lathes, whiie a traveler overhead 
serves them all without interference 
from belts or countershaits; the number 
of laborers employed has been cut down 
to cight or ten; the lost time between jobs 
does not exceed five minutes; and the 
wheels can be picked up as wanted, re- 
gardless of their order or arrangement. 

The conditions in the frame shop were 
not very different. This is a three-bay 
shop; but having other floors above it, 
the bays are all of the same height, as 
they are also of about the same width. 
Here, as in the wheel shop, no room 
was required for erecting, and the central 
bay was tiie only one in which a crane 
could have been used—the side bays car- 
rying the line shafts, and being, overhead, 
a wilderness of countershafts and belts. 
[In point of fact, however, the use of a 
crane in the central bay, while possible, 
was not feasible; as, with a crane over- 
head, it would have been impossible to 
have occupied the center of the floor with 
tools. The consequence was that the only 
feasible system of hoisting or transporting 
machinery, was a network of overhead 
tram rails with chain hoists. The electric 
drive has solved the problem here, as with 
the wheel slip. The chain hoists and 
tram rails are no more, and the shop now 
has a Sellers traveler over each bay. 

It will thus be seen that, so far, through- 
out the works the leading consideration 
in adopting the electric drive has been the 
facility it gave for using overhead cranes; 
although another important consideration 
is the independence which it secures for 
each tool from the works in general— 
any tool or-number of tools being oper- 


ated at night, if required, without 
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operating any more of the shop than is 
actually at work. This, it is needless to 
say, has a great effect in cutting down the 
expense item connected with overtime 
work. All of the tools in both wheel and 
frame shops are, of course, of considera- 
ble size, and are driven by individual 
motors. 

The next application of the system will 
be to sections of the works containing 
the smaller tools, where the crane feature 
does not énter. In that department, how- 
ever, the individual motor will not be em- 
ployed—each motor driving a section of 
line shaft, from which the tools will be 
driven in the usual way. The complete 
independence of each tool is thus lost; 
but in a works the size of these, it is sel- 
dom that any single small tool would be 
required for overtime work, and in any 
case the amount of idle shop driven would 
be small. 

The significant fact connected with this 
extension is, that the degree of independ- 
ence so secured is considered of sufficient 
importance to justify the introduction of 
the system. 


LETTERS FROM PRACTICAL MEN. 
‘¢American Line’’ Practice. 


Editor American Machinist: 

Jeing out of work at present, and wish- 
ing to learn marine engineering, I went 
to the dock of the American Line in New 
York, and asked for a position as oiler. 
[I was told to ask Mr. Patterson, aboard 
the steamer “Paris.” I went to that 
gentleman, and he said he only shipped 
English lads for such positions, on the 
other side. 

I wish to know whether they are better 
fitted than we are over here. I have 
served my time in a machine shop, and 
had five years’ experience as stationary 
engineer, so I would have been able to 
do the work as well as any Englishman; 
but I think no American need apply on 
that line. I suppose they are afraid to 
give the American lads a chance, for they 
might beat them if given a show; so they 
would rather not risk that. But it is a 
poor showing for a company claiming to 
be American. If I had been told there 
was no place vacant, I would have been 
satisfied; but being told in such a way, I 
think it my duty to make it public. 

CHARLES WINKLER. 

716 S. 18th st., Newark, N. J. 


Calipers, and Oil on Taps and 
Reamers. 
Editor American Machinist: 

Oh, no! Mr. Tecumseh Swift, the mul- 
tiplying calipers don’t .exemplify the 
“non-survival of the unfittest’ in the 
slightest degree, for two reasons—first, 
they survive; second, they are fit, not 
unfit. 
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But it is only fair to say that Mr. Swift 
and myself are not talking of exactly the 
same things; although the name we are 
both using accurately describes the things 
we each have in mind. 

Multiplying calipers are greatly used, 
and are in the catalogs of small tool deal- 
ers; although, perhaps, not in the shops 
and catalogs with which Mr. Tecumseh 
Swift is familiar. 

I do not think it is a good plan to talk 
too long and too much without pictures; 
and I have made arrangements with a 
man who goes about the country to fur- 
nish me with some pictures of multiplying 
calipers. Mr. Swift must. bear in mind 
the fact that only a small part of the ma- 
chinery built in this age is built in ma- 
chine shops, and that a man may be quite 
familiar with some classes of machine 
building and quite unfamiliar with other 
classes. I find, as I travel through the 
shops with the “Eye Salve” and “Elbow 
Grease,” that I can learn something most 
every day—and I’m not so very young, 
either. 

But I do honestly and faithfully believe 
two things—first, that multiplying cali- 
pers should be used by every machinist, 
and on the work Mr. Tecumseh Swift is 
talking about, and that I shall be able to 
show some pictures of such calipers that 
will make that gentleman agree with me 
on this point; second, I believe it is a mis- 
take to say one doesn’t believe “Quirk” 
or any other man never saw what he says 
he saw, because one sees a lot of odd 
things here and there, and at one time and 
another, some of which are very curious. 
For instance, I once saw a big black bass 
using a big soft-shell turtle for a sun um- 
brella; I did, and I don’t want any man to 
say he don’t believe me when I say so; 
and maybe “Quirk” feels sensitive, too, 
when anyone says he don’t believe what 
“Quirk” says. I don’t know “Quirk”; 
I don’t know who he is, even; but he may 
be notional about some things, for all 
that. 

[ am going to send Mr. H. E. S., of 
Pittsfield, Mass., a box of Jones’ Patent 
Eye Salve, by mail; from his location, I 
think he needs it, or, at least, will find it 
of value to him, for I believe he has seen 
just exactly what I saw yesterday; and if 
his eyes had been real good, he would 
have seen too much to make him ask for 
any space in the “Machinist” for discus- 
sion of the tool-oiling question. 

I don’t know, after all, as I am quite 
right. What I saw—if I tell the truth 
about it, and I certainly mean to tell the 
truth—seems to clearly prove that the 
tool-oiling matter is both perfectly set- 
tled and perfectly unsettled. 

The great trouble with the question 
which “H. E. S.” has in his mind, is in 
the material he specifies. He says “in 
cast iron.” I have lubricated cast-iron 
planer, lathe and mill cuts with soda-water, 
with very decided advantage. I have al- 
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ways thought a reamer cut was just ex 
actly a mill cut; yet, I am perfectly cer 
tain that I should direct the use of a hand 
reamer in cast-iron, dry, and still use the 
same reamer in the latter, with the best 


oil obtainable. I know that, take, say, 
twenty little cast-iron gear hubs, and 
ream them with a Cleveland Twist Drill 


Company’s 34-inch expansion reamer, by 
hand, dry, they will all come extremely 
near the same size, if the reamer is in nice 
shape to begin with. That is on the “dry” 
side of the question. tap, I can 

] 


only give one side of the story, as I al 


For a 


ways have all tap holes oiled inside before 
putting the tap at work in cast iron. | 
that the will do 
much better work with the oil in cast iron 
than without. 
there were a good many large 


believe, of course, tap 
I know of one case where 
holes to 
tap in cast iron—deep blind holes. It 
was very difficult and expensive to keep 
the holes to size, when the job came into 


I made 


expansion taps and used them with lard 


my hands, using solid taps, dry. 


oil, and never saw any sign of wear on the 
taps afterward. The threads were cut in 
the engine lathe, and the taps used for 
cutting a very small chip. 


sizing—only 


The thing I saw yesterday, which made 
me feel as if there was no doubt about us 
ing the best lard oil for every possible cut 
in metal working, was a room containing 
forty metal workers, engaged in boring, 
turning, reaming and tapping metal work 

a lot of extremely tame and obedient 
and diligent workers, these forty all doing 
exactly what the foreman put them to do, 
without any “back talk” at all, and work 
ing just as fast and just as slow as the 
foreman directed, with an exactly uniform 
time for each cut, and that time governed 
The 


work was on tool steel, machine steel and 


solely by the tool-edge endurance. 


brass rod; and was, in every case, brass 
and all, flooded with the very best lard oil. 
It is, perhaps, needless to say that these 
faithful workers were a lot of screw ma 
chines—Cleveland screw machines, to be 
precise. 


I have often seen brass rod worked dry 


in automatic machines, and I made pat 
ticular inquiry in regard to lard oil lubri 
cation with wrought brass. This par 


ticular material was formerly worked on 


the same machines, dry. Experience 


shows a very decided gain in flooding the 
brass cuts with lard oil, same as all t 
The foreman in charge 

thought 
should always be 


All the same, 


establishment, a 


other metal cuts. 
taps in cast 
oiled 


the proprie 


of these machines 


(or gray) iron 
with lard oil. 
the 


machinist of 


tor of thoroughly 


practical wide experience, 
thought holes in cast iron should be tap- 
ped dry. 

I am firm in the belief that all cuts in 
metal, where the tool is rigidly held to 
its work, as is the case with a 
reamer, should be flooded 


I am aware that lard oil is often “thinned” 


tap or 


with lard oil. 


with kerosene for cutting-edge lubrica 
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tion. I am also aware that this practic 


is not sO common Now as it was once | 


am also aware that on two screw ma 
chines, standing next each other, and with 
seemingly the same cutting-edge work, 
not on the same piece, the one tool was 
using lard oil and soda-water, while the 
other was using lard oil only; and the 
foreman in charge could give no better 
the lard oil 


variation, than that the cut had always 


reason for and 

been so lubricated and gave no trouble. 
All of this don’t help the gray-iron cut 

lubrication 


ting-tool question so 


E. S. don't 


very 
much; and perhaps Mr. H. 
need the Eye Salve any more than | do, 
and I needn't be in any great hurry to 
send it to him. 

It seemed to me yesterday that those 
on all kinds of stock ex 
flooded with lard oil. 


should really settle the question of cut 


forty machines, 


cept cast iron, all 


ting-tool lubrication. It isn’t much use 


ior hand workers or “machinists” to try 
to settle such a question; they don't have 
cuts enough to make. The only sure way 


to settle it to be to take a lot of, 


seells 
say, 10,000 gray-iron pieces, and put them 
through the automatic machines without 
lubrication in tapping and reaming, and 
keep track of the tool-making expenses; 
then take another lot, of the same number 
and same stock, and use a flooded lard-oil 
lubrication 

Any 


big 


and compare cost sheets 
lubrication short of a 
flooded 


proves nothing at all; as a cut not act 


metal-cut 


running stream lubrication 
ually submerged in the lubricating mate 
rial may seem to be lubricated, when the 
actual cut is made dry, and the only effect 
of the lubricant is to grease the outside 
of the chip 


While | 


am thankful for it, 


may be wrong— and, if so, | 


since I would not be 


unlike my fellow-men I feel confident 
that gray iron is no exception to the rule, 
and that, under a test of convincing quan 
tity factor, it will be found to be the better 
flooded lubrication 


WaA\ 


worked with lard-oil 


EAS\ 


The Curvature of the Earth. 


Editor American Machinist: 


I have always refrained as much as 


possible from copying the designs of 


others, when planning anything new in 


the machine line, and experience has 


that such a 
When 


it comes to selecting a second-hand sub 


shown me more than once 


course 1s sometimes que stionable. 


ject with which to interest your readers, 
I have much of the same feeling. Yet 
there can be no doubt but that a good 
borrowed subject may be better than a 


poor original one, 
Although I have not had the pleasure 
of knowing your esteemed and versatile 


contributor, Tecumseh Swift, yet I will 


venture to offer a thought or two on his 


subject, “A Little Dangerous Knowl 


soda-water 
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edge, as presented in the American M 
chintst’” of December 5th. One reasor 
why I have been profoundly presse 
with this subject that since becoming 


littie st 


aware of the tact that my 
knowledge is very limited, the old adag« 


] 


“A little knowledge is a dangerous thing,” 


seems to apply especially to the class t 


which I bel Being, therefore, in sy1 


neg 


icient e 


pathy with the ignorant is a sufi 


cuse, perhaps, for my inclination to apolo 


gize for the author of the leveling story, 


who that “the earth curves eight 


Say Ss 


inches to the mile lo do this, all that 
is necessary is to change the article “the 


into the adjective ‘‘a” in the above quota 
taking the mistake at 


that it 


tion. But even by 


becomes so glaring 


its worst, it 


can hardly be regarded as a dangerous 


one 
that, while 


It is unaccountably strange 


taking the author of this mistake to task 
i critic like Tecumseh Swift should have 
committed a more serious blunder. I an 

ee. h —_ 

‘ | 

¥ 

= 

= 

> 

S v 

S 

~~ 

= d me Machinist 
sure he would not have done so had lhe 
taken a little time to think 1 refer to 
the statement which s “The curvature 
is very nearly eight inches for one mile 
ind the cur ture or y other distance 
is just as the uare ot the distance Che 
diagram mpanying the = articl 
littl oO 1 too. in that the distance 
showing the curvatur represented 
by right angles to the tangent, in place of 
a radial ling from the center of the eartl 
Chis would complete t ht angle tri 
ingle rom which the ilatio ire 
I ide 
B ipp ng the ori 1 2 en above 
we ] ( I MIOW + 
4,000 096 10,606,606 feet, or 2,020 

miles, for the distance from @ to ¢, Fig. 1 
which is known to be 4,000 miles It is 
clear that 8 inches, or, more accurately, 
7.92 inches, is the curvature in one mile 
but this, it seems, bears no fixed relation 
to the square ¢ other ¢ ces, not evel 
when the secant 0 of the right angle i 


measured. By ning that the distanc« 


from @ to € is 4,000 miles, and that from 
€ to is 2.000. it 3 apparent that h and t 
will be 1,000 miles apart Now, by the 
formula, as before: 3,000? ~ .666 5,994 
000 feet, or 714,000 fect more than is con 
tained in the true distance of 1,000 miles; 
so that, whichever way we figure the for 
mula, it is far from correct 

The leveling incident illustrat mpor 
tant facts, which are no doubt of interest 
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to many whose attention has never been 
directed to these things before. Practi- 
cally there can be no perceptible difference 
in a line of shafting, as ordinarily em- 
ployed, whether leveled by the surveyor’s 
instrument or the ordinary spirit level. 
The first is, of course, the most expe- 
ditious, when the surroundings admit of 
its use. If, however, there is a variation 
of one-half an inch in a distance of 1,300 
feet, and if such a length is admissible, 
then the true level is undoubtedly the best. 

In conclusion, it may be said that many 
of the dangers which beset those in quest 
of useful knowledge, as well as those im- 
parting it, may be avoided by maintaining 
a level head. QUIRK. 


The Gates Drawing Room—Filing 
Tracings. 
Editor American Machinist: 

Do you know how and where Mr. 
Randol was entertained the night before 
he made his study of the Gates Iron 
Works drawing room? 

He has turned out a very interesting 
leading article for your issue of January 
16th, and I hereby subscribe heartily to its 
closing paragraph. I wish, however, to 
describe a few reflections induced by 
another paragraph, concerning the “‘in- 
spiration” about filing tracings, which, it 
seems to me, must have been an inspira- 
tion something like Rip Van Winkle’s, as 
a result of his falling in with Hendrick 
Hudson's bowling team. 

I have wrestled with a good many pro- 
voking things: I have done the Pigs in 
Clover and the Fifteen Puzzle; learned to 
ride a bicycle all alone, and, riding, got 
caught in a heavy rain twenty miles from 
home and many miles from anywhere; 
but none of these things are in it for a 
minute to a man with only two hands, 
when compared to a roll of disconnected 
tracings. Think of having every indi- 
vidual tracing in a shop rolled up tight 
every time you want to look at it! I do 
not believe Mr. Randol heard what the 
draftsman said when his paper-weights 
slipped, and the tracing worked the 
fly-trap act and rolled off over the edge 
of the board, nor the remark of the blue- 
printer when he put one in the frame. I 
should think a tracing that was wanted 
often enough to get “dog-eared” being 
handled in a flat drawer, would get to 
need the Gates office benzine cleansing 
process as a regular thing when sub- 
jected to the roll-and-tube storage plan. 

Then the incredibly small space occu- 
pied. Did you ever fill a pail with peb- 
bles, and measure the water the pail 
would hold both with the pebbles in and 
with them out? There is a lot of space 
between the pebbles and between the 
paper tubes. 

Now I keep a lot of drawings, some 
tracings, in a vault, on thin shelves, in 
paper partiolios or covers—drawings of 
one machine or one subject in a conven- 
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ient number to handle by themselves. 
I do not know how many there are there, 
but if Mr. Randol will give us some 
figures covering the number of tracings 
stored in a given space in tubes, I will 
have mine counted and reported; and if 
I do not beat the tube plan, I will apolo- 
gize to Mr. Randol and furnish him en- 
tertainment for one more night if he will 
come to Worcester. 
Wo. L. CHASE, 
Knowles Loom Works, Worcester, 
Mass. 


Manufacturing by Wholesale and by 
Retail. 


Editor American Machinist: 

Any machine shop engaged in making 
engines, printing presses, milling ma- 
chines, or any other class of work on 
which there are small pieces which in- 
volve a great amount of labor on a com- 
paratively small amount of material, 
should make these smaller pieces in quan- 
tities and carry them in stock. Most 
shops make the mistake of making the 
exact number of each of the small parts 
required for a certain order of machines 
only, notwithstanding the fact that a 
month after another lot of the same ma- 
chines will be again finished. 

In a certain Chicago shop, where Cor- 
liss and slide-valve engines are built on 
orders only, they make no pretense of 
carrying engines in stock, yet they make 
ihe smaller details of valve gears by the 
hundred pieces, thereby being able to 
make excellent use of those money-savers, 
special tools, which reduce the cost of 
these small parts to the lowest possible 
figure, besides enabling them to make 
prompt shipments. 

There was a time when every machine 
shop hammered out on the anvil, turned 
and threaded in the lathe, every stud, bolt 
and screw used in the shop. But no mod- 
ern shop can do it and stay in the pro- 
cession. What is true of bolts, screws 
and studs is also true of other small ma- 
chine parts—they must be made in quanti- 
ties and carried in stock. Let any shop to- 
day undertake to build a common, small 
stide-valve engine—I mean the’ shop 
which occasionally builds such an engine 
—making the screws, bolts, etc., and that 
shop won't get as much profit out of it as 
the manufacturer from whom they buy 
their oil cups. 

Seventy years ago, a shoemaker could 
make shoes complete, including the mak- 
ing of the wooden pegs by hand, and sup- 
port a family. How is it to-day? The 
man who, by special machinery, makes 
only the wooden pegs gets a better living, 
more leisure and luxuries than the old 
shoemaker ever dreamed of. I personally 
know of a case where a boy, working for 
fifty cents a day, earned for the shop one 
dollar an hour, simply drilling '%-inch 
holes through small brass ferrules, simi- 
lar to those on a file handle; and of an- 





January 30, 1896. 


other case where a large shop had some 
thousands of pieces which they could not 
machine in their own shop for less than 
twenty-five cents each, so let them out at 
eighteen cents each to a little one-horse 
shop run by two young fellows. Those 
fellows spent about five dollars in fixing 
up for the job, and turned sixty-five of 
those pieces each per day, as long as the 
work lasted—and it was only lathe work 
after all. They worked pretty hard; but 
there are quite a number of machinists 
who would be willing to work hard for 
$11.70 per day. This all points to the 
lact that, in order to get money out of the 
shop, the work must be divided into 
specialties, and finished in quantities, by 
special tools, or by special men. You 
can't have a man run a lathe to-day, a 
planer to-morrow, and a milling machine 
next day, and get any money out of your 
shops. 

Seventy years ago, my grandfather was 
working as a carpenter, building houses. 
I have seen the planes he used to plane 
sticks with, by hand, for window sash. 
Go into a hardware store to-day, and ask 
a young clerk to show you a sash plane, 
and ten chances to one he wouldn’t know 
what you were talking about. 

There isn’t a piece of a modern house 
which isn’t drawn from stock and assem- 
bled. The idea of building anything 
piece-by-piece for each individual case, is 
last going out of date; and in the case 
of house carpenters, is so far out of date 
that even their tools have become relics 
of prehistoric times. 

Speaking of engine building, I have in 
mind another shop where they make 
complete, and carry in stock, a hundred 
governors, and they make the smaller 
parts of these governors by the thousand 
pieces—which means, when compared 
with the cost of making them piece-by- 
piece for individual engines, that they 
practically get them for nothing. 

W. H. CHAPPELL. 

Harvey, IIl. 


Some Time-Savers. 


Editor American Machinist: 

The following may interest some of 
your machinist readers: 

As Messrs. Brown & Sharpe Co. are 
mailing a copy of their new pocket cata- 
logue to any one for the asking, and as 
nearly every machinist has an old copy, 
as [have. I removed the pages of “Table 
of Decimal Equivalents,” and _ also 
“Table of Decimal Equivalents of Milli- 
meters and Fractions of Millimeters,” 
and mounted same on opposite sides of 
a thin piece of hard wood, with glue, and 
then gave the whole two coats of color- 
less shellac. In the top end I put a suit- 
able hole, to hang the board up by. These 
tables are very handy for daily use, as 
inost shops are called upon to use both 
systems of measurement. 
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In setting over the tail stock for tapers, 
it is hard on the ordinary lathe to replace 
same so it will be in line with live center. 
By placing a 2-inch piece of steel rule 
on a little bracket at back end so it will 
lie horizontally on bottom part of rest, 
and a small pointer on the set-over part, 
and having said pointer so it will be on 
the center line of rule when the tail center 
is in line with the live center, it is a very 
easy matter to replace the tail center in 
line. And by having the face of rule 
horizontal and at back end of tail stock, 
it is easily seen and away from chips and 
dirt. 

I wish to ask if electric process of 
welding has given the results claimed for 
it a few years ago. I do not see anything 
in the journals about it. I have noticed 
that all the bicycle builders braze their 
work, instead of using the electric weld- 
ing process. 

F. H. JACKSON. 

Angelica, N. Y. 


Case-Hardening. 


Editor American Machinist: 

I notice in your December 12th 
issue a request for some case-hardening 
processes. Having had considerable ex- 
perience in such work, perhaps my 
methods may assist others. First procure 
a cast-iron crucible, or, if that is not ob- 
tainable, make one out of a piece of steam 
pipe. It is best not to be less than 4 inches 
in diameter. If pipe is used, weld a disk 
in one end, and make the cover to fit fairly 
well. Then get some bone char, and if 
that cannot be got, burn some bones in a 
slow fire, being careful to exclude the air 
while burning and until cold. Then powder 
about as fine as sand; also powder some 
hardwood charcoal. Now put a very thin 
layer of powdered bone char and char- 
coal in bottom of crucible, then a layer 
of pieces to be case-hardened, and so on 
until filled so that cover will go in flush 
with the top of crucible. Then seal it 
with fire-clay, and heat slowly to a bright 
cherry red. Care must be taken to have 
a-nice even heat all through. Remove 
crucible or pot from the fire, and as 
quickly as possible take the cover off and 
pour contents in clean cold water. It is 
better to have a perforated pan in the bot- 
tom of water tub, as then the char can 
be all riddled out, leaving the hardened 
pieces clean. They can then either be 
dried in a hot lime bath or over the fire. 
Then sprinkle a little kerosene oil over 
the pieces, to prevent rusting. 

If only one or two pieces are to be case- 
hardened, a very good way is to heat 
slowly to bright cherry red and put pow- 
dered yellow prussiate of potash on, letting 
pieces become black hot before putting 
again in the fire; then reheat as before 
and quench as quickly as possible. Should 
this not produce a hardened skin of suf- 
ficient thickness, repeat the heating and 
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potash operations before cooling. The 
first heating will produce a hardened layer 
of about 1-16 inch, and to repeat will give 
about double, or % inch. 

I have used this last method for hard- 
ening very thin irregular and _ circular 
punches and dies made from “Black Dia- 
mond” tool steel, for some years, quench- 
ing in oil instead of water, with perfect 
success, having never lost a 
treated. Pieces so treated will be found 
to retain their shape and size very closely. 
If it is necessary to draw pieces hardened 
in this way, care must be taken not to 


piece so 


draw too low. Light straw color is about 
the same degree of hardness as purple, 
on pieces quenched in water. 


CANADA, 


The Kane-Pennington and Other Oil 
Engines. 


Editor American Machinist: 

In Mr. Randol’s account of the Kane- 
Pennington motor he makes the state- 
ment that “the motor was suspended by 
ropes and run for hours at a speed of 1,500 
revolutions per minute, and at times per- 
haps more.” I am inclined to think that 
if he had used a speed indicator this state- 
ment would not have been made, as a speed 
of 1,500 revolutions would require fifty 
sparks per second, as there are two sparks 
made for each revolution with this style 
igniter, saying nothing whatever of the 
When the pis- 


there 


enormou§s piston speed. 
the 
are necessarily two sparks made per revo- 
lution, as the first spark must be made 
before the piston reaches the end of the 
inward stroke. Then the electrodes will 
spark again as they pass on the outward 


ton carries one of electrodes 


stroke, this last spark being entirely use- 
less, except to shorten the life of the bat- 
teries; but it cannot be eliminated unless 
the spark is made just as the piston starts 
on its outward stroke, which is too late 
to gain the best results. As this engine 
is of the four-cycle type, there are four 
sparks made and only one used. The in- 
dicator cards are probably of the most 
importance, as they show what really 
They show a 
higher compression than is customary 
with most builders. The usual compres 
sion is from 30 to 40 pounds per square 
inch, with a preference for 35 pounds. 
Pennington uses 60 to 65 pounds. Then 
not appear to 
expected from 


takes place in the cylinder. 


the initial pressure does 
be as great as would be 
such a compression, as it is only 170 
pounds per inch; whilst in engines using 
only 35 pounds compression, the initial 
pressure is from 200 to 220 pounds per 
inch. It will also be seen from the cards 
that the exhaust ports are smaller than of 
other makes; for instead of the expansion 
line dropping to the atmospheric line at 
the end of the stroke, it does not reach 
the atmospheric line until the next out 
ward stroke is partially made, thus pre 
the from taking a full 


venting engine 
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charge of fresh mixture. Card No. 5 is 
the best one of the lot, as the 
compression is not so great, and the ex- 
pansion line drops to the atmospheric 
line at the end of the stroke. Cards Nos. 
6 and 7 illustrate the explosions that are 
made by a late spark to start the engine. 
This spark is made during the outward 
stroke to prevent the engine from going 


whole 


backwards. Most builders have a device 
of some kind for making this late spark; 
it prevents strained wrists, and as soon as 
the engine attains its speed the spark is 
then changed to its normal position. So, 
with the exception of the reduction of 
weight, the Kane-Pennington motor can- 
not be regarded as marvelous. This has 
the fault- 
finding, but to contrast the engine with 


not been written for sake of 


other makes of probable equal merit, as 
far as efficiency goes. 
IRVING LONGENECKER. 


Dayton, O. 


Algebraic Formulas. 
One of our readers writes us a letter, 
indicating that he has been confused by 
the absence of multiplication signs in the 


Mr. 


formulas which have appeared in 


Mason’s articles on ‘“Electrotechnics,’ 
while these signs have appeared in the 
been 


the 


which have 


the 


numerical examples 


given in illustration of use of 
formulas. 

It should be understood that the multi- 
plication sign is usually omitted in formu- 
las between letters which are to be multi- 
plied together. Thus if @ represent one 
quantity and 0 another, @ } in a formula 
is the same as and may be read @xXb, 

The sign is not omitted in the case of 
arithmetical examples, since the different 
quantities would then have nothing to in- 
dicate the division point. Thus, for @xXb 
we may write @ b without confusion; but 
if the multiplication were to be 
omitted in such an expression as 7X9 we 


sign 


would have 79, seventy-nine, not seven 
multiplied by nine. 

This whole subject of algebra is an un- 
necessary bugbear to many practical men. 
Algebra, as actually used, is practically a 
shorthand arithmetic, an algebraic form- 
ula being simply an arithmetical rule ex- 
pressed in signs and symbols, instead of 
descriptive names. It is not a difficult 
when learned, its 
great once apparent. 
We have no sympathy whatever with un- 


subject to master, and, 


advantages are at 


necessary or prolix mathematics, whether 
expressed in arithmetic or algebra; but 
the use of algebraic expressions or formu- 
las in place of arithmetical rules is not a 
case of this kind. On the other hand, the 
formulas are plainer and easier of com- 
prehension than the rules which they re- 
place; and their use by another is not to 
be laid to a desire to display his learning, 
but to the fact that the formulas are the 


plainest and most direct statement of the 
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Algebra is, in fact, primarily used 
for complicated work, because for such 
work arithmetical rules break down. 
When a rule becomes so long and involved 
that the mind can hardly take it in as a 
whole, algebra steps in, and, instead of a 
rule occupying perhaps a paragraph of 
print, gives in one line an expression in 
letters and signs which the eye and mind 
can take in at a glance. 

We expect to publish soon an article on 
this subject, which will make plain to any- 
one who will use a little effort, how formu- 


rule. 


las are to be read and used. 


An Oil Swindle Exposed. 


Here follows the story of an oil-swind- 
ling game, which our friends will do well 
to look out for. 

For some time past, machine-shop 
owners and other consumers of oil have 
been receiving (usually from Cleveland, 
O.,) offers of small lots of lard oil, at 
special low prices. 

The impression sought to be made in 
each case is that the oil is offered at a 
specially low price (below the regular 
market price of lard oil), simply because 
a particular small lot of oil is, for some 
special reason, on hand near the prospec- 
tive victim, and the trouble and expense 
of shipping it back to Cleveland is sought 
to be avoided. 

Several of our friends have been caught 
by this game, and have received oil rep- 
resented to be pure lard oil, yet con- 
taining really very little lard oil, and 
worth much less than the low price asked 
for it. Until recently we have not been 
able to get definite facts regarding any 
case sufficient to warrant publi- 
cation; but we now have them, and give 
herewith a reduced fac-simile of such a 
proposition, with an authoritative analysis 


specific 


of the oil delivered on the acceptance of 


the proposition. 

This proposition from the Valley Oil 
Co., was received by the Tuttle & Bailey 
Mig. Co. soon after the appearance in our 
columns of a letter from Mr. Geo. B. 
Grant, referring to such swindling, but 
mentioning no names. Messrs. Tuttle & 
Bailey promptly mailed this proposition 
to us, and we requested them to accept it 
and notify us of the delivery of the oil. 

When delivered at Tuttle & Bailey’s 
shops (where they make warm-air regis- 
ters, ventilators, etc.), some of the oil was 
delivered to us and put in the hands of 
Durand Woodman, of this city, for 
analysis. Mr. Woodman certifies that the 
mixture contains: 





| a eres 72.25% 
| ee 
100.00% 


‘Thus the oil designated in the proposi- 
tion and in the bill subsequently received 
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for it, as “Ex. No. 1 Lard Oil,” is really 
only a little over one-fourth lard oil, and 
the rest is mineral oil; and instead of 38 
cents per gallon being a low price for it, 
it is a high price. 

That this is a case of deliberate swind- 
ling is further shown by the fact that the 
oil was not delivered to Tuttle & Bailey 
from a near-by point—as, for instance, 
Brooklyn, New York or Jersey City—but 
was shipped from Cleveland to Tuttle & 
Bailey in the usual way, as documents in 
our possession show. 

Acting under our advice, payment for 
the oil was deferred, until, finally, on the 
8th of January, the Valley Oil Co. drew 
on Tuttle & Bailey, and the bill was paid, 
the following letter accompanying the 
check: 

Brooklyn, N. Y., January 9, 1896. 
Valley Oil Co., Cleveland, O.: 


OFFICE OP 


VALLEY LARD OIL CO. 
121 SUPERIOR ST. 


bleueland, 


S attly +¢ W okey 





January 30, 1896. 


Gentlemen—Please find inclosed the 
bill for oil and check paying the same. 
The oil was not at all as represented, as 
it contained but a small portion of lard 
oil and was inferior in every way. The 
only reason for paying this bill is that 
the barrel began to leak over our floor 
shortly after its receipt, and our man 
emptied it into our tank without exami- 
nation. We have used a portion of it, 
and cannot conveniently return it without 
more trouble than the bill amounts to. 

Under other circumstances, we would 
have promptly returned the stuff. 

Yours, 
TUTTLE & BAILEY MFG. Co. 
Silas Tuttle. 


Being in the business, we may perhaps 
as well add a reduced fac-simile of a pro- 
position received by Geo. B. Grant, also 
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from a Cleveland concern. It is notice- 
able that neither of these letters has the 
name of any individual either printed 
upon or signed to it; and, if one should 
stop to consider the matter, neither of 
them would inspire much confidence in 
the genuineness of the proposition made. 


THE SUPERIOR OIL CO. 


MANUFACTURERS OF 


High Grade Lubricating Oils. 


M Geo. B.Grant, 


Lexington, Mass. 
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spindle drill, by the Pratt & Whitney Co.; 
a hub-turning turret lathe, a universal 
milling machine, a little upright drill and 
a small lathe, by J. J. McCabe, of this 
city; and by the Fox Machine Co., of 
Grand Rapids, Mich., their excellent bicy- 
cle-rim drilling machine, which has been 


© 
4 


- R as 
CLEVELAND. o. SepteIS, 1895 


Dear Sir"wWe have at our distributing point near you, 2 cou- 
ple of half barrels of oil which we would like very much to dispo so 


of and will do so at very low pricese 
1/2 Bble Superior Cylinder 0il, 
1/2 Bble Superb Engine Oil, 


There is in the lot: 
27Ce pcr gale 
23ce per gale 


If you can use either one or both of the packages, we will make you 


the above prices delivered, no charge for packaree 


The quality of 


these oils we guarantee to be equal to any in the market, and sube 
ject to your thorough test and examination. 


Hoping to hear from you favorably, hy return mail 


with best wishes, 


The New York Cycle Show. 


The cycle show at Madison Square Gar- 
den, in this city, last week, was a much 
larger and more comprehensive exhibi- 
tion than those previously held here. Not 
only was the vast main floor of the amphi- 
theater fully occupied, but three tiers of 
galleries all around the vast edifice were 
also crowded with the exhibits. The ex- 
hibition was also rigidly confined to its 
specific purpose of displaying cycles, their 
details and appurtenances, to the exclu- 
sion of everything else. Unfortunately 
for us, the appurtenances did not seem to 
include the tools and machinery so neces- 
sary in bicycle production. In all the 
vast space occupied, as enumerated above, 
for the exhibition of bicycles, the only 
thing that we could discover in the shape 
of tools and machinery was a working 
model of a Billings & Spencer drop ham- 
mer, which was shown in a little coop 
in the second gallery, the coop or bin 
aforesaid being mostly occupied with a 
fine display of drop forgings 
made by this firm, so familiar to our read- 
ers. But in addition to the space above 
mentioned, a sign on each side of the hall 


bicycle 


allured the inquisitive visitor to a so- 
called “Machinery Hall.” The machin- 
ery hall proved to be a couple of dingy 
corridors extending under one-half of the 
first gallery on each side; and in only one 
of these was any machinery to be found, 
the other one having been appropriated, 
like all the rest of the space, by the bicy- 
cles and things directly pertaining to their 
use and users. In the one miserable cor- 
ridor we found two presses, exhibited by 
the Machine Co.; four- 


Ferracute one 


» we remain, 


Yours very truly, 


The Superior Oil Coe 


improved since it was described in our 
columns, by the addition of a good uni- 
versal chuck, the jaws of which are all 
moved in and out by a screw movement 
operated by a central gear; a pipe or tube 
cutting off machine, a universal vise for 
bicycle shops, and a ball-cup press. That 
was all in the line of tools or machinery 
that 
understood 


could be 
that the 
manufacturers of this class of machinery 


for bicycle manufacture 


discovered. It is 


are so full of orders that they did not care 
to exhibit, even if they could have secured 
the space. 


The show, as a whole, in its details, 
some of them very minute, appeals 
strongly to the mechanic. Each wheel 


has its special features, of more or less, 
and of real or imaginary, importance; 
and to understand them all, and the ex 
planations of them all, would imply a 
liberat mechanical 
education. 
ting down to’ a business basis. 
hibits of all the principal makers, and of 
probably a majority of all the cycle ex- 
hibitors, include the various parts of the 
wheels in different manufac- 
ture; and in these, if time would allow, 


comprehensive 
The bicycle business is get- 
The ex 


and 


stages of 


the methods of construction might be 
studied. 
The most important material in bicycle 


construction is, of course, the steel 
tubing, and next to that in importance 
probably comes the drop forging. The 
tubing of to-day certainly surpasses even 
the imagination of the constructor of a 
generation ago; but we may expect to see 
it still more improved in the line of taper 
work, and in the continuation of the sin- 
gle tube, without brazing, into the bends 
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and angles involved in the construction. 
Some exhibitors show frames composed 
tubing—knuckles_ or 
not 


steel 
-but, 
The endless variety of 


entirely of 
joints and all unfortunately, 
without brazing. 
shapes in which the drop forgings now 
appear suggest the foundry rather than the 
blacksmith shop; and the making of dies 
for them is really a new pattern-making 
trade. 

Various devices for changing the gear 
of bicycles are exhibited. Several modes 
of adjusting the chain tension are also 
shown; a compound lever, giving the 
treadle a quick return and a slow tread, is 
exhibited. Various application of thecycle 
Two 
with 


to military uses are also to be seen. 


or three machines are mounted 
quick-firing guns; and a tandem bicycle, 
with blankets, knapsack, 
strapped to it, looks decidedly warlike. 


The motocycle is conspicuous by its ab- 


rifles, etc., 


sence, 
The wonderful exhibition, 
and appeals to all civilized humanity, both 


show is a 


male and female. 


A correspondent sends us an account 
of a bridge failure. The deputy coroner, 
in discussing the matter, is reported to 
have said that though the bridge was sup- 
posed to have been made of wrought iron, 
yet parts of it had broken short off, and 
remarked that 
but not 


in this connection he 


“wrought iron will bend, 
break.” 

3y this we suppose this deputy coroner 
came to the conclusion that the bridge 
was not made of wrought iron, the fact 
that it broke being by him regarded as 


evidence to that effect. Most of us have 


an idea that wrought iron will break, 
sometimes 

The recent adventure of the steamer 
“Strathnevis”’ in the Pacific is a strong 
argument for twin screws. She left Ta- 
coma for Yokohama on October 12th, 
with 2,000 tons of freight and 125 pas- 


sengers. When half-way across the Pa- 
cific, her single shaft broke, and, having 
little sail power, she drifted helplessly for 
two months, when she was sighted and 
finally towed to Port Townsend, a few 
her starting-point, arriving 


miles from 


there December 12th. 


Explosion of Acetylene Gas. 


On January 21st, at New Haven, Conn., 
an explosion of a tank of liquefied acety- 
lene gas, and subsequently the explosion 
of a second tank, with the fire that ensued, 
building and 
It is un- 


completely destroyed a 
caused the death of three men. 
derstood that some experiments were in 
progress upon a regulator for controlling 
the delivery of the gas for service. 
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Some complaints reach us regarding 
the present manner of mailing the ‘“Amer- 
ican Machinist,” and some of our friends 
think it would be better to fold it once 
down through the middle. Perhaps it 
would in some respects be better this way; 
but, on the whole, we think the present 
plan the best one. 

We have recently made the discovery, 
however, that publishers who roll their 
papers for mailing, usually roll them 
wrong side out; and it may be noticed that 
our paper has been reversed this week, 
so that when the wrapper is removed and 
the paper rolled the reverse way a little, 
its own weight will tend to make it lie 
flat when laid down right side up. 

As soon as our large order can be filled 
by the manufacturers, we shall use a 
patented wrapper, which completely 
avoids all difficulty in removing the wrap- 
per from a rolled paper. 

Owing to a principle familiar to me- 
chanics, a rolled paper is much stiffer 
and less liable to be broken in the mail 
than when folded flat. We have no pre- 
judice in favor of any particular manner of 
folding, but have simply adopted what 
we consider the best, all things con- 
sidered, and in the light of experience. 
We predict that when our new wrapper 
comes into use, little or no trouble will 
be experienced in handling the paper. 


An exhibition of what Keeley calls his 
“polar-depolar sympathetic force,” or the 
“interchange of polar and depolar sym- 
pathy,” has led to the inquiry whether Mr. 
Keeley is not or will not soon become a 
spiritualistic medium. He says: “I am 
always a good deal disturbed when I be- 
gin one of these exhibitions; for some- 
times, if an unsympathetic person is pres- 
ent, the machine will not work.” 

This certainly sounds very much like the 
talk of the spiritualistic medium; and it is 
evident from it that, if Keeley’s engine is 
ever to come into use, engineers must pos- 
sess a new quality not now usually pos- 
sessed by them—that is, they must be in 
sympathy with “polar-depolar” forces. 


It is quite noticeable that bicycles of this 
year’s models are better adapted for the 
everyday uses of those who ride for pleas- 
ure and business than formerly, and that 
there is some tendency to discontinue the 
practice of sacrificing everything else to 
the notions of the comparatively few rac- 
ing men. This is a step in the right direc- 
tion, of course; and a further step in the 
same direction would be to entirely abo!- 
ish the notion of having ’95, ’96 and ’97 
“models,” and make improvements and 
changes as needed, the same as carriage 
builders and engine or machine tool shops 


do. 


It seems to be now pretty well settled 
that a combination agreement has been 
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reached, by which the output of iron ore 
from the Mesaba range will be controlled, 
and its price kept to about the competitive 
price of iron ore which has to be mined 
by the usual laborious and expensive 
methods, instead of being simply shoveled 
on to cars by steam shovels, as the Mesaba 
ore is. Thus, this arrangement of 
Nature, by which mankind might derive 
the benefit of cheap raw material for one 
of our most important products, is made 
to benefit a few monopolists only. 


Americans in the Engineer Force of 
the ‘* American Line.’’ 





In another part of this issue we publish 
a letter from an American citizen who 
states that he was refused a chance to 
serve in a subordinate position in the 
engineer force of the steamer “Paris,” of 
the American line, solely because he is an 
American instead of being an English- 
man. 

It will be remembered that, a few years 
ago, there was considerable blowing of 
trumpets about the admission of the 
steamers “Paris” and ‘““New York,” of the 
Inman Line, to American registry. This 
was a concession made to the owners in 
consideration of their having two similar 
vessels built here (the “St. Paul” and “St. 
Louis’), all four of the vessels to be a 
part of the naval reserve—i. e., officered 
by American citizens, and liable to be 
called upon for naval service if needed. 

In compliance with the letter of the 
law under which this transfer was made, 
the captains, mates, etc., of the “Paris” 
and ‘‘New York” have declared their in- 
tention of becoming citizens; but those 
interested prevailed upon Mr. Foster, who 
was then Secretary of the Navy, to de- 
cide that the engineers of a steamship were 
not officers, and in this way the plain in- 
tent of the law was evaded, so far as the 
engineer department of the ships named 
is concerned. 

It was represented at the time that no 
Americans could be found who were cap- 
able of managing the engines of such ves- 
sels; and the letter referred to shows that, 
so far as it is possible to prevent it, no 
American shall have an opportunity of 
learning how to do it. 

The pretense that the engineers of a 
steamship are not officers of it, is, of 
course, absurd; but it is no more absurd 
than will be the position of the present 
Congress if it shall refuse to enact such 
laws as will insure that every vessel form- 
ing part of our naval reserve shall have 
its engineer department in charge of 
American citizens. 

The American Line draws an immense 
subsidy from the United States Govern- 
ment, and should be made to toe the line 
when the plain rights of American citizens 
are concerned. 

Especially should it not be allowed to 
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practically insult and degrade worthy men 
belonging to an honorable and highly re- 
sponsible profession, by maintaining that 
the men who direct much the most im- 
portant work done on board a modern 
steamship, and requiring the largest force 
of men to do it, are not officers, but only 
part of the crew. 

Senator Squire, whose good work in 
behalf of the engineer corps, and the best 
interest of the navy in general, we have 
before referred to, has introduced a bill, 
part of which reads: “And all the officers 
the United States shall 
be citizens of the United States. 
The word officers shall include the chief 
engineer and assistant engineers on ves 
sels propelled wholly or in part by steam, 
and no person shall be qualified to become 
an officer of a merchant vessel of the 
United States who is not a native-born 
or whose naturalization as a citi- 
zen shall not have been fully completed.” 

In introducing this bill, Senator Squire 
said, among other things: 


of vessels of 
in all cases 


citizen, 


“If the steamship companies which are 
getting subsidies from the Government do 
not consider their engineers officers, I 
want Congress to make them officers in 
the eyes of the law, so that in case of 
trouble with any country requiring the 
services of these steamers to supplement 
those of the navy, we shall have them all 
ready with their officers and crew, as the 
act contemplated, and not as they now 
are, officered in their engine rooms by 
foreigners. Another thing which I want 
to see enacted into law is, that these men 
shall be bona fide American citizens, and 
not merely men who have taken out their 
first papers, and have no intention of go- 
ing further in that direction. 

“I believe that wherever and under 
whatever circumstances Americans have 
served, they have acquitted themselves 
most creditably, and I cannot believe that 
the engine rooms of these big steamers 
are such mysterious places that the Amer- 
ican marine engineer would be a stranger 
there. 

“Our American engineers are serving 
creditably on vessels engaged in Oriental 
commerce and along the shores of Asia. 
I claim that they are equal to the Scotch 
or any other engineers. They get the best 
pay and perform as good service as any. 
Our country can depend upon them in its 
commerce in time of peace, and can de- 
pend upon them, if need be, in time of 
war.” 

Most American citizens will, 
agree with these sentiments, and also that 
the present condition of affairs is an out- 
rage and a disgrace which should be wiped 


we think, 


out, and the sooner the better. 

A portion of Mr. Winkler’s wages, when 
he is so fortunate as to be earning wages, 
is absorbed by taxes of various forms that 
are applied to paying an enormous sub- 
sidy to this ““American Line,” which, while 
seeking to, and actually enjoying this and 
other advantages of American registry, 
American only in name. It 
American in 


is, it seems, 


should be made to become 
fact, or put back where it was originally, 
and where it evidently now belongs—i. e., 
under the British Government. 
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Death of an Engineer and Inventor. 


Charles W. Hewison died in this city 
on January roth. Mr. Hewison 
educated as a mechanical engineer, 
when but nineteen was one of the thous- 
ands, who, in 1849, flocked to California, 
under the first attack of the gold fever, 
making the trip by way of Panama. Soon 
after his arrival he secured employment 
on a Pacific mail steamer, becoming chiei 
Just "before the war Mr. Hewi- 


was 
and 


engineer. 
son returned to New York, and was asso- 
Ericsson in building the 
He became the proprietor of 
shop, 


ciated with 
“Monitor.” 
brass foundry and finishing 
built the first phonograph for 


a large 
and here 
Edison, and models used by 
Ericsson in his later work. 


ventions of his own also were applied to 


many 
Several in- 


marine engines. 


(juts Fstnene “mD) 








Name and address of writer must 
ace om pan. y every que stion 

Questions mu st per tain to our spec ta/l- 
ties and must be of general interest. 

iW’e cannot undertake to answer gues- 
tions by mail, . 


(21) J. F. P., Massillon, O., writes: It 
is rumored that the Japanese are manu 
facturing bicycles and importing them 
into this country. Could you state if this 
is true; and, if so, who their agents in the 
United States are? A.—We have heard 
only rumors regarding this matter, and 
do not believe such wheels are being sold 
here, and doubt if any great numbers are 
being made in Japan. 


22) C. M., Birmingham, Ala., sends us 
a sketch of a gear tooth 12 inches long, 
4-inch pitch, and with a shrouding web 
1 inch thick extending to the pitch line. 
The gear has 91 teeth, is 1157 inches dia 
meter, and runs at 26 revolutions per min 
ute. Our correspondent says: “This gear, 
according to a table and rule given in the 
‘American Machinist,’ August 15th, 1895, 
will transmit 184 horse-power without 
shrouding allowing a _ stress of 2,000 
pounds per square inch. How can I 
compute the additional strength gained by 
shrouding the gear as shown?” A.—We 
are not aware of any formula that is of 
much value in this case. It would prob- 
ably be safe to assume that the shrouding 
adds from 10 to 15 per cent. to the 
strength of the gear. The shrouding is 
rather thin for the pitch. 


(23) A. M. H., Worcester, Mass., asks: 
1. Is there any substance known that will 
prevent brass from adhering to steel when 
both are heated, as in brazing? I want to 
zet a good, clean joint. A.—Lampblack 
will effectually prevent the metals from 
adhering. The surface may be blackened 
by the flame of a lamp or candle, and care 
should be taken'to avoid rubbing it off. 
2. How would you get the correct dia- 
meter of a circle inclosing a stated num- 
ber of balls, as in a ball case for a bicycle? 
A.—We would be quite likely to do it 
graphically, as here shown. The number 
of balls would determine the angle or the 
portion of the circle occupied by each. 








then 
Draw 
a circle representing one of the balls; and 


of balls is 18; 


Say that the number 
20 degrees 


each ball will require 


drawn 
Draw 


small, it may be 
actual size. 


balls are 
than the 


if the 
much larger 


the two lines A B and A C, each tangent to 
c 
| 
w 
“ D 
B 
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the circle, 
20 degrees, 


and forming at A an angle of 

Bisect the angle by the line 
ADE, Then A EF will be the radius of the 
required inclosing circle, and A D will be 
the radius of a circle which Fa balls will 


inclose—both, of course, upon the same 
scale as the first circle 
(24) W. H. B., Lawrence, Mass., asks: 


With a lead screw of 5 threads to the inch, 
how can I cut 4 threads to 1 I-16 inches? 
Will not a 51 gear on the stud, and a 4! 
gear on the screw, give the right pitch? 
A.—The gears mentioned certainly will 
not cut the required pitch. The number 
of threads to the inch is ascertained by 
the following statement in proportion: 


oe ee ee | 


and when this is worked out, we get 


17: 16 :: 4: 3}4, or, in decimals, 3.7647. 
The thread cut by gears 51 and 41, men- 
tioned above, will be: 

51:41 :: 5 : 4.0196, 
which is decidedly finer than the thread 
required. To ascertain the proper gears, 
it is only necessary to find two which 
shall have to each other the same ratio as 


the pitch of the lead screw bears to the 
thread to be cut; and in this case the mere 


statement of the case is its solution 
As the respective threads are 5 and 
312, or #8 and $3, if we take away the 


common denominator we have 85 and 64; 
and as these have no common divisor, 
gears with these numbers of teeth will be 
the smallest gears that can be used. 


(25) R. J. S., Dalton, Ga., writes: I 
am interested in perspective drawing, and 
have picked up some ideas, and can make 
a good straight line perspective; but as 
most of my drawing is of machinery, | 
meet with some obstructions that I am 
not able to surmount intelligently. In 
making a perspective view of a pulley or 
gear by the straight line rule, I can get 
the perspective width and depth of a 
square representing the side of a pulley, 
but I have no rule for describing the 
ellipse on a scale small enough for my use 
Can you help me? A.—To describe an 


{ 
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ellipse is really a simple and easy opera- 
tion. The sketches show how to get the 
points for one quarter of the ellipse, and 
the rest is, of course, done in the same 
way. Say that A B and C D are, respec- 
tively, the long and the short diameters. 
With the point of intersection for a center, 


describe the two circles, Fig. 2, corre- 
sponding to those diameters. Draw at 
random any number of radial lines, Fig. 3 


paying no attention to the equal spacing 
of them. From each point where one of the 
radii cuts the smaller circle, draw a per- 
pendicular until it strikes the larger circle. 
From the points where the radii strike 
the larger circle, draw horizontal lines, 
each meeting its corresponding vertical 
line. These points of meeting will be the 
points of the required ellipse. The points 
for the remainder of the ellipse may be 
determined in the same way. 
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Kempsmith Co., Milwaukee, 


Model making and electrical + <n work. 
F. W. Gardam & Co., 58 Ann st., N. 
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and engines. Grant Sipp, Paterson, N. J. 
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Plates. Twining Campbell, Paterson, N. J. 
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keyway. New, handy machines. Mitts & Merrill. 
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Some Recent ‘laventions in ‘Metal- 
Working Machines. 


SCREW MACHINE. 

A screw machine, differing in some re- 
spects rather widely from other machines 
of this class, as shown in Figs. 1, 2, 3, 4 
and 5, is the invention of Mr. C. E. Rob- 
erts, of Oak Park, Ill. Fig. 1 is a plan 
view; Figs. 2 and 3, sections on the lines 
5-5 and 6-6 of Fig. 1, looking in the direc- 
tion of the respective arrows; Fig. 4, a 
sectional view of the tool-head and its 
operating mechanism; and Fig. 5, a longi- 
tudinal section of one of the two stock- 
feeding and driving spindles. 

A and A? are the usual tight and loose 
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pulleys for the driving belt, the main shaft 
« carrying the pulley NV (from which for 
certain classes of work the tool-head @ is 
driven), and also the worm @! (Fig. 2), 
which drives the worm-wheel B, gears B', 
C, C1 and D, the last-named being on the 
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main cam shaft in the bed of the machine. 
From this shaft are driven the 
J3 and K (Fig. 1) and R (Fig. 3). 

As will be seen in Figs. 2 and 3, the 
stock spindles and tool-head are inclined 
front of the machine. From 


cams D1, 


toward the 








Fig. 2 


Z 
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this side, by means of the nut L® and 
screw L4, all the stock-feeding and tool- 
head oscillating mechanism may be stop- 
ped, to be controlled by hand till the 
necessary adjustments are effected. The 
stock spindles are rotated by the pulleys 
F and F', gears F2 and £8, 
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These stock spindles being located side 
by side (see Figs. 1 and 3), are both simi- 
larly operated by the cam-pieces d1, d2, d3 
and the springs #14, Turning now to 
Fig. 5, the feeding and chucking operation 
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isas follows: The spindle E has no longi- 
tudinal motion, but carries the driving 
gear E8 on the sleeve, having placed at 
either end thereof the bearings E*%, E*. 
The roller @5 on the sleeve E°, being re- 
(Fig. 
and 


ciprocated by the cam-pieces 4?, d® 
1), operates (through the cone @! 
arms £11) to open and close the chuck 
E+, Just previous to its opening, the 
split feeding spindle E? is retracted by 4! 
immediately upon the opening of F+, 


and, 
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“until 
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Fig. 4 






is released from @1 and fed forward by the 
spring £14 (Fig. 1). 

The tool-holder movements as shown 
by Fig. 4, are, in some respects, unique. 
As stated above, one or both of the tools 
O may be rotated through NW, M1 and H. 
Without interfering with this rotation, 
the tool-head G is oscillated, to present the 
tools successively to each spindle, by the 
following means: The toothed arc J is 
rocked by the cam J3, through the friction 
rollers J#, J5. J meshes with the long 
pinion j1, to oscillate @; while the recipro- 
cating rack K1, gears K* and K® effect the 
longitudinal movement of the tool-head. 
For this purpose, pinion K* is made long, 
to allow K! to pass to one side of sleeve H; 
while the rack teeth of the latter are annu- 
lar, to permit @’S oscillation. 

Cutting-off tools are seen at P (Fig. 2), 
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Fig. 5 


which may be operated either by handles 
2 or by the cams R, R* and slider g* 
(Fig. 3). A bifurcated arm H! and a 
tapered guide lug H? (Fig. 1) insure exact 
alignment of the tools with the stock, after 
the oscillations of the tool-head. 
FORM-TURNING MACHINE. 

Figs. 6 and 7 show a forming lathe 
principally used for bicycle parts. The 
stock is passed in through the hollow 
spindle, the lower jaw of the chuck being 
permanently adjusted to the size of stock 
employed, while the upper jaw, operated 
by a differential screw, clamps it. The 
forming tools are in the rest close to the 
chuck; the roughing tools being horizon- 
tal in front, and the finishing tool nearly 
vertical at the back. The roughing tools 
are staggered to break the chip, and are 
independently adjusted. The forming 
tool is shaped to the profile of the finished 


work, and is sharpened by grinding on 
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the end. These tools are fed in and out 
by the right and left screw, the nuts of 
to adjust the 
advance of the tools independently. The 
tools are fed in by the worm and wheel 
at the back, with an automatic stop, when 
the proper Outside of 
the rest is a movable head, 
chuck jaws, which come up nearly close 


which may also be turned, 


size is reached. 


carrying the 


nha 


Le 
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National Convention of Manufacturers 
—England’s Foreign Banking 
System—A Department 
of Manufactures. 


The first annual meeting of the National 
Manufacturers 
and the 


Convention of American 


met at Chicago last week, meet- 


successful. 


regarded as 


ing was generally 


B 


aol 



































to the forming tools. While the forming 
operation is in progress, these jaws serve 
as a steady rest for the piece previously 
formed; and they also clamp the piece 
and draw the stock along for the next 
piece, the movement of the head being 
determined by the stop nuts on the hori- 
zontal screw down in front. Upon this 
same head is still another pair of hori- 
zontally adjustable j and outside of 
these is operated a reciprocating saw for 
cutting off the finished piece. The las 


aws, 
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Fig, 7 


finished piece is seen projecting to the 
right of the jaws, but the 
shown, the little 
operating it appearing. 

The inventor of this is E. J. McClellan, 
New York City. 


not 
for 


saw is 


only wrist-pin 


A fire occurred, Jan. 24, in the works of 
the Garvin Machine Company of this city. 
The flames were confined to the two upper 
stories of their extensive six story build- 
ings, although the damage by water could 
not be so restricted, the loss in belting 
especially being enormous. The damages 
are estimated at $25,000. The 
not seriously interfere with the business of 
the firm. 
at the time of the fire, and it is a coinci 
dence that the buildings of this company 


fire will 


A severe storm was prevailing 


were destroyed during the blizzard of 1888 
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One of the most notable addresses de- 


Fig. 6 


livered at the meeting was by Ulysses D. 
Eddy, of New York, in which he pointed 
out some of the things which contribute 
to England’s success in foreign trade. 
Chief among these he placed England’s 
system of international banking, by which 
an English manufacturer is given almost 
if not great facilities for doing 
business with a customer living on the 
other side of the globe as though he were 


quite as 


in London. 

“London possesses sixty incorporated 
banks exclusively devoted to international 
banking. Their aggregate capital is $294,- 
000,000, their surplus $72,000,000, and their 
deposits exceed $1,200,000,000. These fi- 
nancial facilities are supplemented by pri- 
vate banking houses with a capital esti- 
mated to aggregate over $175,000,000, de- 
voted in great part to foreign trade. 

“With her banking system, England not 
only handles her own foreign commerce 
of over $3,000,000,000, but she also finances 
the larger part of the transactions between 
other countries, and may be said, through 
her banking organization, to make a profit 
on the trade of the world. 

‘Eighty million dollars of English 
banking capital is utilized in the trade 
with South America. One-quarter of this 
is applied to the commerce of Brazil, and 
American importers in 
moving the coffee, rubber and sugar of 
that republic to the United States. You 
cannot drink a cup of coffee without pay- 
ing a profit to a London banker.” 

The address was replete with valuable 
suggestions to american manufacturers, 
some of which, at least, will certainly have 
to be acted upon before they can occupy 


is availed of by 


in foreign commerce the position which 
their skill and enterprise entitle them to. 
The held in 
Philadelphia at a date 
Theodore C. Search, 
John B. Stetson 


next convention will be 
fixed. 
President of the 


Philadel- 


yet to be 


Company, of 


phia, and founder of the Philadelphia 
Textile School, was chosen president for 
the ensuing year; and Robert Laidlaw 


1 QO. P. Wilson Cincinnat!, were re- 
elected treasure ( secretary, respec- 
tively 

A resolution was adopted, calling upon 


Interstate Com- 


unliorm 


Congress to authorize the 


enforce a 


+ 1] 
ation of freight on all 


merce Commission to 


classific roads doing 
an interstate business 

Another resolution adopted is as fol 
“Resolved, That it is the 


that a 


’ 


lows: sense ot 


this convention department ot 


manufactures be established under a secre- 


tary of equal rank with the Secretary ot 
\griculture, and that the 


mittee be instructed to take such steps as 


Executive Com 


nay speedily accomplish said object.” 


This is in exact accordance with an 
editorial article published in the “Ameri 
can Machinist,” May 11, 1893, in which 


some of the reasons why such a depart 
ment of the Government should be estab 
lished were set forth at some length. 
Packing Condenser Tubes —Welded 
Boiler Shells. 


3Y JAMES F. HOBART 


A considerable addition has been made 


during the few years in the making 


fact, the Light 
universally 


past 
of surface idensers; in 


hall 


use d, 


col 


pattern is now almost 
but, 


is virtually 


as the patents have expired, 
This 


condenser, fitted with composition heads 


everybody's condenser. 


and screw glands, formsan excellent piece 
of apparatus, provided the heads are prop 


erly packed. The original Lighthall pack- 








ing was made of paper; some engineers 
discard that material and use cor- 
a é 
2 
Fig. 3 
b 
om a 
Fig. 4 0) | —— a ,| 
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set lacing in its place. Lately, another 


form of packing has come up, which is 
even better than corset lacing. 
Condenser tubes and glands are fre 
quently misused, as illustrated in Fig. 1; 
at the end view @ it will be noted that the 
screw gland and ends of the tube have 
been distorted and knocked out of shape 
The 
while d represents 
head, as 


to a considerable extent amount of 


distortion is seen at ¢, 
the tube 


projecting through the 


shown. The spaces ¢ and 0 show the 
quantity of packing that can be inserted 
between the head and screw gland. The 


distortion represented at @ is caused by 


beading down a portion of the tube and 


gland, in order to prevent the tube from 
working out of place. It is usually done 
by means of a tool somewhat like that 
shown in Fig. 2, the body of the tool 

being made of a piece of tool steel, and 
the points forged down to an oval sec- 
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tion, somewhat as shown at 4. This tool 
is inserted in the end of each tube ard 
struck one or two blows with the ham- 
mer, distorting the gland and tube, as 
shown. 

This is a piece of needless work, al- 
most approaching an act of vandalism; 
there is no need of thus spoiling a con- 
denser tube. They will not work out of 
place if the packing is properly put in 
and screwed up. When corset lacing is 
used for packing, it is simply wound 
around the tube, each turn being driven 
home until it occupies the space shown 
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Fig. 9 


at ¢ and BD, and in the form indicated by 
Fig. 3, that of a very compact spiral. 
Another form of packing is made of 
paper cut out in disks, as shown at 4, 
Fig. 4, being put together ore on top of 
the other, as illustrated at 6, This form 
of packing is not desirable. It is impos- 
sible to drive the paper tightly into place, 
or to make it stay in place when driven. 
The paper in this form is easily pulped 
A much better form of paper packing is 
indicated by Fig. 5, € being an end and d 
a side view. This packing is made of a 
continuous piece of manilla paper, being 
rolled up upon an arbor, and then cut 
to the required length. Fig. 6 shows the 
position occupied by this packing in the 
condenser. The light portion in the 


middle is the paper, while a fiber washer ° 


is placed at either end of the quill. The 
screw gland and the head engage, re- 
spectively, each of the fiber washers and 
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Fig. 10 
prevent the paper from being damaged. 
however tightly the gland may be screwed 
home. 

Another very good form of packing is 
shown by Fig. 7. It is made of soft cot- 
ton, and is woven diagonally, as shown. 
Once in place, this packing virtually takes 
the place of corset lacing, and is much 
easier in its application. It comes in the 
form shown by @ and B, Fig. 7. In the 
gland it assumes the cylindrical form 
shown at ¢. In applying this packing, 
several lengths are threaded upon a long, 
limber stitk, as shown by Fig. 8. The end 
of the stick, which is made small, is in- 
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serted in the end of a tube, and one of the 
packing rings slipped over the stick to 
the tube; the stick is then inserted in ano- 
ther tube, and another ring forced into 
place. It will be seen that this packing 
can be applied much quicker than either 
the lacing or the paper, and, when well 
driven home and the glands screwed 
tight, it leaves nothing to be desired. 

For applying the corset lacing packing, 
a tool like that shown at Fig. 9 is neces- 
sary. It consists of a steel tube @ inserted 
in a heavier tube b. The tube is slotted as 
shown, and one end of a piece of lacing 
being given a single turn around a tube, 
the end is dropped through this tool, 
which is then inserted into the gland with 
the corset lacing passing through the slot 
shown at @. A rotary motion is then 
given to the tool, which draws the lacing 
into place around the tube, at the same 
time a vigorous application of a machine 
hammer to the end of the tube at 0 drives 
each end of the lacing tightly into place. 

In putting the paper fiber packing into 
place (that shown by Fig. 6), two tools 
are necessary, as shown by Fig. 1o. The 
one shown at ¢ d is known as a “slicker;” 
the end € is inserted in a tube, and the 
body of the tool d is of even diameter 
with the outside of the tube. A vulcanite 
ring is then slipped on 4d, the paper quill 
applied, and another fiber put on. It is 
well to apply the tool e f after putting the 
vulcanite fiber in place, and again after 
the paper quill has been put in, finishing 
with vigorous application after the second 
fiber has been put in place. 

For screwing the gland in place, a tool 
should be provided which not only fits 
the inside of the tube, but also fits out- 
side of it and extends down far enough 
to engage the gland. By doing this there 
will be no danger of tipping the gland so 
as to cross the threads; neither will the 
tube be pushed out of place or bent or 
otherwise distorted. The time saved by 
applying the circular textile packing is 
considerable over both the paper and the 
lacing. The paper can be applied in half 
the time necessary for the lace packing, 
while the circular packing shown at Fig 7 
can be put in in one-fourth the time neces- 
sary for applying the paper. 





The welded boiler shell is the boiler of 
the future. Even at present it enters 
largely into the specifications of the more 
advanced engineers. By the perfection of 
gas-welding apparatus, boiler shells, even 
of the largest diameter, can be so perfectly 
welded that the plate will break in any 
other place rather than at the weld. In 
making a weld it is unnecessary to scarf 
the edges of the plate; they will simply 
lap one upon the other; the weld plate and 
the lap rolled down to a proper thickness 
by means of specially designed rolls, 
which are usually actuated by hydraulic 
pressure, and can deliver any required 
force during the rolling act and touch 
any part of the boiler it is necessary to 
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cover. This is best done by mounting the 
boiler upon a horizontal face plate, which 
is moved up and down by a hydraulic ram 
placed below it. A circular motion must 
also be given the face plate, preferably 
by means of a motor. A bed piece ex- 
tends out from the face plate against 
which the shell of the boiler rests during 
the rolling act. A furnace is attached to 
the upper end of the bed piece, and ano- 
ther furnace is placed outside, imme- 
diately opposite the one noted. 

When welding a shell, heat is often ap- 
plied inside and outside to the same point. 
As soon as the weld has been made, the 
hydraulic ram raises the face plate, bring- 
ing the head portion of the boiler be- 
tween the roller and the bed piece. The 
roller being advanced by hydraulic pres- 
sure, the lap is very quickly rolled down 
to the thickness of the rest of the shell, 
and here is where the excellence of this 
method of welding becomes noticeable. 
Usually, in making a weld, the metal 
burns away on either side of the lap, and 
the sheet is left thin at this point. By the 
roller method of heating, the superabun- 
dance of metal in the lap is distorted, being 
forced out sideways on either end, and 
flows toward the thin portions where the 
action -of the fire has reduced the sheet. 
By judicious manipulation of the roll and 
shell, the usual thin points can be made 
even thicker than the original shell if 
desired. The entire weld can be left a 
little thicker if it is deemed necessary to 
thus strengthen the weld. This, how- 
ever, is not deemed necessary in cold- 
welding practice, and that part of the 
shell is left of even thickness with the 
rest, so that after a coat of oxide has 
gathered upon the shell it is impossible to 
detect where the weld is located. 


A Differential Gear Question. 


A correspondent writes as follows: 
“Suppose I have a shaft F, Fig. 1, sup- 
ported in bearings D and E, and free to 
turn in them, with a pulley @ keyed on the 
end, and a gear of twenty-six teeth also 
keyed to it, as shown, the diameter of the 
pulley @ and the pitch diameter of the 
gear being about the same. Then, on the 
same shaft, but turning loosely, say that 
we have a wheel ©, carrying a long or 
double pinion, with twelve teeth in each 
half, this pinion also being free to turn 
upon its shaft or pin, one end of it mesh- 
ing into the 26-tooth gear, and the other 
end into a 27-tooth gear, which is keyed 
to the bearing D and does not turn. The 
pitches of the two gears and of the two 
ends of the pinion are not supposed to be 
precisely the same, but are made so that 
all will work correctly, the pitch of the 26- 
tooth gear and its end of the pinion being 
naturally a little coarser than the 27-tooth 
gear and its pinion. Now we can turn the 
wheel C and raise or lower the weight, as 
one tooth is gained or lost for each revo- 
lution of the wheel, the shaft turning in a 
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direction contrary to the wheel C; but if 
the weight were 1,000 pounds or 2,000 
pounds, would it have power to turn the 
wheel, or what weight would turn the 
wheel, or could it be turned by 
weight? How can the weight required 
be calculated?” 


any 


This is one of the questions which may 
be taken to illustrate the difference be- 
Theoretically, 
the weight on the wheel @ should turn 
the wheel C; practically it is pretty safe 


tween theory and practice. 


to say that it would not, because the 
friction of the apparatus would be 
sufficient to check its movement. A 
large weight would probably have no 
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more success than a smaller one, as the 
friction would increase in nearly the same 
proportion as the weight. 

Many a “practical” man would answer 
the above question in this way, and think 
it all-sufficient; but in this case, the theory 
of the practical man is more or less de- 
fective or incomplete, and therefore does 
not cover the case. It is possible to show 
that while the weight would not drive the 
train, it would be defeated by other con 
The sketch, 
is a plan of the gears with the 


ditions, if not by the friction. 
Fig. +2, 
pinion drawn in correct proportion to 
the other gears. Assuming the diametral 
pitch of the 26-tooth gear and its 12 
tooth pinion to be % inch, the scale of 
Fig. 2 is one-half. The diametral pitch 
being '%4 inch, the radial pitch will be 
¥g inch; and the pitch radius of the 26- 
tooth gear will be 26« 4%"—3'4”, and that 
of the pinion will be 12X%”"=1%", and 
the distance from the center of the main 
shaft to the center of the pinion will be 
34"4+14"= 434”. It is that 
the pitch of the 27-tooth gear and its 
pinion is necessarily different from this. 
The radial pitch for these is obtained by 
dividing the distance between the centers, 
43%”, by the sum of the teeth: 434”+(27-+ 
12)=.121795; and this radial pitch multi- 
plied by 27 gives 3.288, or, say, 3.29, for 


understood 
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the pitch radius of the 27-tooth gear, and 
.121795X12=1.46 for the pitch radius of 
its pinion; the sum of these being 4.75, as 
required. 

The pitch dimensions of the gears being 
thus better under- 
stand their operation by considering them 
simply as levers which, in fact, for any 
isolated movement, they are; and for con 
tinuous running they are only levers con- 
tinuously replaced. Also, as the pinion 
is kept rigidly parallel by its bearings, the 


ascertained, we can 


action of the gears, or levers, is the same 
as if they were in the same plane. The 
27-tooth gear being fixed, its pitch line is 
a fulcrum, and the pinion becomes a sim 
ple lever, with the pitch line of the 26 
tooth for the place where the 
power is applied; the pitch line, 2, of 
the 27-tooth gear for the fulcrum; and the 


gear, I, 


center of the pinion as the end of the 
lever where the work is done—the work 
in this case being the turning, or the at- 
tempt to turn, the wheel C. The length 
of the short arm of the lever, it will be 
seen, is .04, while the length of the long 
arm is 1.46. 

In the shortness of the short arm of the 
lever is a sufficient explanation why this 
train of differential gears, or any similar 
train, will not work reversed. If the ful- 
crum, or the pitch line of the fixed gear, 
were a knife edge, and if the point of con 
tact at the pitch line of the 26-tooth gear 
were a knife edge also, it would be possi- 
ble for the lever to work; but the tooth 
faces are approximately flat at the point 
of contact, so that their actual bearing 
against each other, whatever it may be 
in theory, is not in practice a sharp, 
straight line, and a leverage as short as 
and cannot possibly 
The cénter of 


r4y is annihilated 
have any operative effect. 
the bearing is, of course, upon the average, 
at the pitch line; but if the bearing were 
only 1-16 inch, it would be 1% times the 
length of the short arm of the lever, so 
that the lever could not be expected to 
work under the circumstances 

com 


have 


The Pratt & Whitney Co 
pleted special machinery for making 
decimal gages for measuring sheet-metal 
tubes and wire, adopted by the Railway 
Master We are 
informed that about 500 gages have been 
ordered, several of the leading railroads 
this gage their standard, 


every reason 


Mechanics’ Association 


having made 


and there is for believing 
that within a few years it will be practi 


cally universal. 


The Secretary of the Navy has invited 
bids for gun forgings for the batteries of 
the ships ‘““Kearsarge” and “Kentucky.” 
There will be eight sets of rough-bored 
and turned forgings for 13-inch rifles, and 
eight sets for 8-inch rifles. As soon as 
these forgings are delivered there will be 
some work for the ordnance shops at 
Washington. 


25-149 


Recent developments of photograpl 
ing through substances hitherto consid 
cred entirely opaque, may lead to some 
thing of importance to mechanics. A 
photograph of the interior of a boiler 
when steaming, for instance, might not be 


uninteresting 


As a result of having been cheated in 
some purchases of guns during their late 


so-called “war” with the Japanese, it is 


said the Chinese will establish gun fac 


tories of their own 


COMMERCIAL REVIEW. 





New YorK, SATURDAY EVENING, JAN. BD 


Machinery and Supplies. 


In the midst of conflicting reports, we 
are inclined to hold that although fac 
tories may be very busy, iron working 
machinery in this market is not, since the 
the 


quite so rapidly as in December 


consumers 
But the 


feeling is that more business is bound to 


first of year, reaching 


come, and some of it is expected next 
That the gradual improvement, 
taking 


month. 

which is acknowledged to be 
place, is so slight is attributed still to pub- 
lic lack of confidence, and some people 
look to politics for an explanation. While 
leaving this delicate subject to individual 
judgment, let us remark that this is a 
Presidential election year, and it is to be 
expected that, for that reason, trade will 
The Davis & 


report from 


be hampered throughout 

Egan Machine Tool Co. 
Cincinnati an exceptionally good business 
for this time of year. A market is opening 
up in England, Germany and France, bi- 
cycle manufacturing tools being among 
those for which there is a foreign inquiry. 
The company has now on hand enough 
work to employ its shops until March Ist 
criterion ot 
\ com 


a most pros 


If wood pulleys are any 
trade, indications seem favorable 
making these has had 


This must be largely 


pany 
perous vear opening 
attributed, however, to the growing popu- 
larity of this line of goods, which is prov 
ing a formidable rival of iron pulleys, 
though it is impossible that the latter will 
ever be as they are 


entirely supplanted, 


available in places of exposure to steam 
or acid, where wood must suffer injury. 


There is still considerable retardation in 


the selling of machinists’ supplies, taken 
as a class, and prices have a weak ten 
dency. This must not be taken as reflect 


ing unfavorably upon every line of goods 
which might be men 


head 


such as twist drills, 
tioned under this comprehensive 


Engines, Boilers and Pumps. 


Symptoms, at least, are manifest ot a 
slightly improving tone among the en 
gine and boiler trade. There is consider- 
able prospective business, and a steady 


improvement is anticipated, until the dull 


summer period suilding contractors 


for their spring work 


are making ready 
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and plans are being filed, which means 
that orders for steam plants must follow. 
A line of engines said to be in increasing 
demand is those of from 15 to 25 horse- 
power, designed for running direct con- 
nected electric light dynamos. 

Steam pumps are not active, even for 
this season of the year, nor is the number 
Cuban dis- 
the 


of inquiries especially great. 


turbances have somewhat curtailed 
export trade, and business is rather quiet 
around New York City. 
instruments 
and other 


class of specialties which in the autumn 


gaging 
purposes—a 


Recording for 


steam pressure, 
were moving with some celerity—are now 
going at a pace which seems to illustrate 
a present hesitation of the public to invest 
in the more luxurious kinds of goods. 


Iron and Other Metals. 

The pig iron situaticn seems to be 
brightening, though slowly. People who 
hzve held off expecting lower prices are 
disappointed and there is considerable 
inquiry with some selling, though the 
latter is not yet very free. Bessemer is 
quoted as high as $12.50 Valley. It 
already feels the effect of ore at $4.00 per 
ton, and coke at $2.00 for furnace and 
$2.30 for foundry. With higher prices 
for Bessemer, foundry furnaces may be- 
gin to manufacture it, and this will have 
a beneficial effect upon foundry irons. 

The manufacturers of cold rolled steel 
shafting, who are united in a somewhat 
informal association, are to meet in Bos- 
ton on Tuesday, January 28th, and it is ex- 
pected that there will be an increase made 
in prices, to go into effect February Ist. 
Trade continues steady and fairly good, 
being better than earlier in the month. 
The same may be said of business in tool 
and machinery steel. 

Copper has been rather healthier in 
tone than last week. Though business 
has not been transacted on a_ notably 
large scale, exports to Europe continue 
heavy, and sellers are becoming more 
conservative in offers. 

Pig tin has been in a trifle better selling 
market, at which have 
shown little fluctuation. 

Pig lead has been rather quiet and the 
amount sold contrasts sharply with that 
which changed hands earlier in the month. 
The price has undergone no great altera- 
tion. 

Spelter, though in moderate selling, has 
been firm in price. The combination of 
producers is said to be practically effected. 


QUOTATIONS. 


New York, Monday, January 27th. 

Iron— American pig, tidewater delivery : 
No. 1 foundry, Northern 
No. 2 foundry, Northern. 


in this prices 


2 00 @ 12 50 


No. 2 plain. Northern.... ...... 11 25 @ 11 75 
Co rrr scsevee 1200 @ 12 SO 
No. 1 foundry, Southérn......... -.- 12 50 @ 12 75 
No. 2 foundry, Southern 12 00 @ 12 50 
No. 3 foundry, Southern...... 11 75 @ 12 00 
No. 1 soft, Southern........... --» 12253 @ 12 50 
No. 2 soft, Southern .........cccce0e. 11 75 @ 12 00 
Foundry forge, Southern............ 11 25 @ 11 75 


Bar Iron—Mill price. on dock: common, 1.25 @ 
1.35¢.; refined, 1.35 @ 1.50c 
Tool Steel—Ordinary sizes, standard quality, 534 
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@ 7c.; extra grades, 11 @ 12c.; special grades, 16c. 
and upward. 

Machinery Steel—About 1.55c. in 
price; from store, 4c. advance. 
upward. 

Cold Rolled Steel Shafting—Base, 2c. in car- 
loads ; 234c. in smaller quantities; 3c. trom store. 

Copper, Wholesale Lots—Lake Superior ingot, 
9% @ 10c.; electrolytic, 94c.; custing copper. 9144 @ 
93gc., according to brand. 

Pig Tin—For 10-ton lots, 13.30e 

Pig Lead—In carloads, 3.05 @ 3.07Me. 


carloads. mill 
Special brands 


Spelter — Western brands, 4.05 @ 4.10c., New 
York delivery. . 
Antimony—In wholesale lots, Cookson’s, 734 @ 


‘H%e.; Hallett’s, 67% @ 7c.; Japanese, 634 @ 6%e. 
_ Lard Oil—Prime city, present make, 52 @ 
in large quantities. 


NEW CATALOGS. 


d4e. 





There are three sizes of Standard Catalogs, 9° X12", 
6° X 9" and 4144" X 6". We recommend the 6" X 9° 
size for machinery catalogs. When they must be larger 
or smaller, one or the other standard sizes should be 
adopted if possible. 


Buffalo Forge Co., Buffalo, N. Y., are sending out 
two pamphlets, one of which is entitled, “A 
French Iron Foundry in 1789," and the other, 
* Air as an Industrial Factor.”’ These are of his- 
torical and some practical interest to manufact- 
urers and engineers. 

Betts Machine Co., Wilmington, Del., have is- 
sued a pamphlet devoted entirely to the illustration 
and description of their various.sizes and styles 
of planing machines. Excellent half-tone engrav- 
ings show how the planers appear, and the book is 
well gotten up. It is 9% x 63% inches. 

The Standard Boiler Co., Chicago, Ill., send us a 
catalog in which are a number of fine illustrations 
of various forms of their water tube safety boiler 
and of the establishment in which it is manufact- 
ured, The catalog is well printed, and has an un 
usually handsome cover. _ It is 634 x 94 inches. 

The Deering Harvester Co., Chicago, Ill., send us 
a pamphlet entitied ** Roller and Ball Bearings on 
the Farm.” This pamphlet is devoted to setting 
forth the resuits of the experience of the company 
named in the use of roller and ball bearings on 
agricultural machinery, and will be found interest- 
ing to those who have to do with machine con- 
struction as well as to farmers. It is sent on ap 
plication, aid is 8 x 9% inches. 

Hine & Robertson Co., 68 Cortlandt street, New 
York City, have issued a pamphlet setting forth 
the merits of various engineers’ appliances made 
by them, which include indicators, planimeters, 
reducing wheels, damper regulators, the Hine 
eliminator, and many other devices used about the 
engine room. The pamphlet contains matter of 
interest to practical engineers, and will be sent to 
all who apply forit. It is 444 x6 inches. 

The Prentiss Tool & Supply Co., Chicago and 
New York, have issued a catalog in which are il 
lustrations and descriptions of machine tools and 
other appliances particularly adapted to manufac 
turing bicycles. These include not only the stand- 
ard machine tools, especially adapted to this 
service, but a good many other special tools and 
appliances besides, and the catalog will be found 
interesting to all who have to do with manufac- 
turing or repairing cycles. It is standard size, 
6 x 9 inches. 
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Trump Bros., of Wilmington, Del., have been 
operating their works day and night for over a 
year. 

The Singer Bicycle Co., of Coventry, Eng., are to 
commence a branch factory at South Framingham, 
Mass., 

The Mitchell Heater Co., Poughkeepsie, N. Y., 
was recently formed by Chas. Mitchell, F. B. 
Lown, and others. The capital is $50,000. 


soon, 
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The Midland Foundry and Machine Co., 
ver, Col., has been formed. Capital $40,000. 
porators, Thos. C., A. H. and T. C. Walker, Jr 

The Lorentz Cigarette Machine Co. has been or 
with a capital of 
Lorentz 


ganized at Jersey City, N. J., 
$200,000. Incorpurators are Lorenzo D 
and Woodville Flemming. 

The Pratt & Whitney Company’s Boston office 
has been removed from 47 Pearl street, to 281 
Franklin street, corner of Hamilton, where a large 
stock of machine and small tools will be carried. 

The McDougall & Potter Co., of New York, has 
been fermed to manufacture machinery and iron 
work. It has a capital of $50.000, and the incor 
porators are Reginald Steel and James M. Potter 


The United States Projectile Co., of Brooklyn, 


N. Y., has secured a contract for making 4,000 
8-inch shells for the navy. They wili be what 
are known as “semi-armor piercing shells.’ and 


will weigh in the rough state about 300 pounds 
each. The contract price is $27.25 each 

The power house for the Brunswick Traction 
Co., at Milltown, N. J., will be furnished by the Ber 
lin Iron Bridge Co., of East Berlin Conn. The engine 
room will be 64 feet long and 85 feet wide. and the 
boiler room 45 feet wide and 48 feet long. The 
side walls are of brick and the roof trusses of iron. 

A correspondent living in Norwich, Conn.. in- 
forms us that there are four shops in that town 
making bicycle chains, and that they are turning 
out about a thousand per day. C. B. Rogers & Co., 
who make wood-working machinery there, are 
running full-handed and until 9 P.M., and all the 
shops and mills are running full time. 


* WAN TED* 


‘* Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. The Cash and 
Copy should be sent toreach us not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
dressed toour care will be forwarded. 





TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Situation by first-class moulder on green, dry, 
sand or loam, or as foreman. Box 7, Am. Macu. 


Wanted—Few draftsmen on Corliss engine work. 
Address D. 70, care AMERICAN MACHINIST. 


Sit. wanted, hyd. and spec. mch. designer; tech. 
educa.: can take charge room. Box 12, Am. Macu. 


Wanted—First-class machinisfs (close workmen). 
At the works of the Vermont Farm Machine Co., 
Bellows Falls, Vt. 


Wanted—Position as superintendent or drafts- 
man of machine works, by experienced man. Ad- 
dress Box 17, AMERICAN MACHINIST. 


An experienced steam pump salesman and engi- 
neer now open for engagement, east or west. Ad- 
dress Box 24, AMERICAN MACHINIST. 


Wanted—Fifty first-class machinists, vise-hands, 
iathe and planer hands. Apply to the Lodge & 
Davis Machine Tool Co., Cincinnati, O. 


Superintendent wanted in a machine screw shop 
doing considerable bicycle work ; only first-class 
men need apply. ‘ Cleveland,”’ AM. MACHINIST. 


Wanted—Situation by experienced machinist and 
tool maker. as foreman of machine shop or bicycle 
works. Address Box 26, AMERICAN MACHINIST. 


Wanted 


man. At 
works 


A change of foremanship by a first-class 
present a foreman in a large engine 
Address J. H. H., care Am. MACHINIST. 


Wanted—A good machine tool man as the con- 
tractor for the output of entire plant. A good 
opening for the right man. Box 15, Am. Maca. 


Machinists Wanted—Must be experts on milling 
and grinding machines. Apply to Hoffman Ma- 
chine Co., 143d street and Amsterdam avenue. 


Mech’! draftsman, technical education drawing 
room and shop education, will be open for engage- 
ment about Feb. 1. Address Box 25, Am. Macu. 


Mech. dftsman, prac. and theo. educated, exp. 
designer of mach. and tools for the economic prod. 
of work, open for engagement. P. T., Am. MAcH. 

Wanted—Ass't draftsman on power pump work. 
State age. exp. & salary expected, also references 
Tech. grad. preferred. Address Box 2291, N. Y. City. 
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January 30, 


Foreman pattern maker desires a change; 5 yrs. 
exp. as {man large concern build. hvy. meh.; has 
economic methods; age 39. Box 11, AM. MACHINIST 


Position wanted by tech. man, exp. in manufac- 
ture, from drawing room to installation, of steam, 
hyd. and elec. pow. mach. Add. Box 18, AM. Macu 


A mechanical engineer, successful des'gner and 
first-class draftsman new open for engagement; 
20 years’ varied experience: specialty, high-grade 
engines. Address Box 263, Ridgway, Pa. 


Situation by a first-class gear cutter and ma 
chinist—Have had four vears’ experience in gear 
cutting. Would like to take charge of a gear-cul 
ting department. Box 2¢, AMERICAN MACHINIST. 


Position wanted by good mechanical draftsman 
and designer experienced on automatie and gener 
al machinery. 12 yrs. practical experience in shop 
and drawing room. Address Box 16, Am. Macu 


A practical draftsman and designer with technical 
education and shop experience, wants position as 
assistant to mechanical engineer or factory supt. 
Gas engines a specialty. Address 8. B., AM. Macu. 


Ambitious young man, practical machinist, with 
thorough business exp. and knowl. of hardware, de 
sires position as saleoms un, refere =e es unquestion- 
able. Address W. E. S., 181 Ave. D, Bayonne, N. J. 


Mechanical eng. and draftsman wantsa position ; 
steam pumps, wood and brass working mach., elec 


mach., sugar mach.. power transmission special 
mach. Technical graduate and shop experience. 
Age, 30. Box 22, AMERICAN MACHINIST. 


Mechanical engineer, American, age 29, tech. 
grad.. experienced constructor on ice mach’y, Cor- 
liss, Steam and gas engines, wants position as en- 
gineer or constructor; highest-class references as 
to ability and character. Box 8, Am. Macu. 


Foundry Foreman Wanting a Situation—Has had 
30 years’ good experience in the practical knowl- 
edge of loam, dry and green sand. Marine work 
preferred. Good references given from last em- 
ployer. Address R.Watson 5 Birch st.,Cleveland,O. 


Mech. Engineer, 20 yrs. prac. in bld’ng & erecting 
mach., bid’ ngs, ete.. for rolling mill steel plant and 
structural iron work, wants position; exp. covers 
steam, electric, pneumatic and hydraulic installa- 
tions; memb. A.S.M.E. Address Box 28, Am. Macu. 


Change of place wanted by man with wide exper- 
ience, large and small work, in factories, shops, 
drawing rooms, foundry. Understands mixing iron, 
keeping casts and handling labor eg 
Member A. S.M. E. Ref. Add. Box 23, Am. Macu. 


Wanted—Foreman for assembling department ; 
one who has had large experience on bicycles, both 
at assembling and machine work ; must be compe 

tent to handle men and a “ hustler.” Address with 
full particularsin regard to experience, wages, &c , 
George N. Pierce & Co., Buffalo, N. Y. 


Wanted—A young, energetic man as foreman of a 
mach. shop employing from 15 to 20 machinists, 
shop located in Western Penn. Give reference, age, 
nationality & knowledge of mechanical drawing & 
state where last was acquired; also state wages 
wanted. Address B.,care Am. Macnu. Pus. Co 





MISCELLANEOUS WANTS. 





Advertisements will be inserted under this head at 
35 cents per line, eachinsertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. 
be forwarded. 


Answers addressed to our care will 


Cheap 2d hd lathes & planers. 8S.M.York,Clev'd, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header made by C. H. 


Baush & Sons, Holyoke, Mass. 
For Sale—A first-class key-seater, new. Address 
Mitts & Merril), 913 Tilden st., Saginaw, Mich. 


Wanted— The Albro-Clem Eleva 
Philadelaphia, Pa 


Daniel's Planer 
tor Co., No. 411 Cherry street, 


: models and elec- 
Newark, N. J 


Light and fine mach’y to order 
tric al work specialty. E. O. Chase, 


For Sale—Second-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Armington & Sims engine for sale, practically new 
125 H. P., $650, wt., 16,000lbs. 8. M. York, Cleve., O. 


By aman well-upin mechanical 
office location. A. Irving 
New York 


Agency Wanted 
designs, with a good 
Fuller, 26 Cortlandt street. 
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Machines at low price. Small engine lathes, 
foot lathes, drills. saws, printing presses, etc 
An assortment of first-class tools. We buy, sell 
and exchange. Wallace H. Mansfield, New Haven, 


Conn, 


Who can think of some sim 
Protect your ideas ; they may 
Write John Wedderburn & Co., 
Washington, D. C., for their 


Wanted—An Idea 
ple thing to patent ? 
bring you wealth. 
Patent Attorneys, 


* $1.800 prize offered to inventors. 





Buyers’ Finding List. 
“ 


Adding Machines. : 
Grant Calculating 
Mass. 
Balls, Steel. 
Cleveland Machine 
Belt Dressing. 
Dixon Crucible Co., 


Machine Co, Lexington, 


Screw Co., Cleveland, O 


1, Jersey City, N. J 


Josept 
Bicycles. 


Fenton Metallic Mfg. Co., Jamestown, N., Y 
Bicycle Supplies. 


Haines Co., Wm. J., Philadelphia, Pa 


Blowers. 
New York, 
m. Ue 


American Gas Furnace Co., 
Buffalo Forge Co., Buffalo, 
Cooke & Co., New York. 
Roots, P. H. & F. M., Connersville, 
Sturtevant Co., B. F., Boston, Mass. 


Ind 


Bollers, Steam. 
Orr & Sembower, Inc., Reading, Pa 
Sterling Co., The, Chicago, II 
Watts-Campbell Co., Newark, N 
Weston Engine Co., Painted Post 
Bolt Cutters. 
Acme Machinery Co., 
Hill. Clarke & Co., Boston, 
McCabe J. J.. New York. 
National Machinery Co,, Tiffin, O 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co.. Inc., Wm., Philadelphia, Pa. 
Strelinger & Co , Chas. A., Detroit, Mich 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, 


Books, Technical. 
Baird & Co., Henry Carey, Philadelphia, Pa 
Grant, Geo. B. Lexington, Mass 
Open Court Publishing Co.. Chicago, III. 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich 
Wiley & Sons, John, New York. 

Brazing Wire. 
Haines Co., Wm. J., 

Bushings. 

New Process Raw Hide Co., 


J 
- 


Cleveland, O 
Mass. 


Mass. 


Philadelphia, Pa 


Syracuse, N. Y. 
Calipers. 


Brown & Sharpe Mfg. Co., Providence, R. I 
Standard ae Co., Athol, Mass. 


Starrett, L. Athol, Mass 
Strelinger & “e o., Chas. A., Detroit, Mich 
Wilkinson & Co., re J., Boston, Mass 


Castings, Iron. 
Buillers Iron Foundry, Providence, R. | 
Burr & Houston Co.. Krooklyn. N. Y 
Leland & Faulconer Mfg. Co., Detroit, 
Shriver & Co., T., New York. 


Mich, 


Castings, Steel. 


Johnson Co, The, Johnstown, Pa. 
Chucks, Drill. 
Almond, T. R.. Brooklyn, N Y 


Cushman Chuck Co., Hartford, Conn 

Hoggson & Pettis Mfg. Co.. New Haven, Conn 

Morse Twist Drill & Machine Co , New Bed- 
ford, Mass. 

Pratt Chuck Co., Clayville, N. Y. 

Skinner Chuck Co., New Britain, Conn 

‘rump Bros. Machine Co.. Wilmington, De! 

Wiley & Russell Mfg. Co., Greenfield, Mass 

Whiton Machine Co., D. E., New London, 
Conn 


Chucks, Lathe. 


Cushman Chuck Co., 
Hoggson & Pettis 
Conn 


Hartford 
Mfg. Co., 


, Conn 


New Haven, 


Horton & Son Co., E., Windsor Locks, Conn 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Pratt Chuck Co., Clayville, N. Y 
Skinner Chuck Co., New Britain, Conn 
WwW hito yn Machine Co., D. E., New London 
Conn 
Clutches, Friction. 
Brown. A. & F.. New York 
Evans Friction Cone Co., Boston, Mass 
New Haven Mfg. Co... New Haven, Conn 


Comptometers, 
Felt & Tarrant Mfx., ¢ Chica il 
Condensers. 


Conover Mfg. Co New York 
Worthington, Henry R ’ 


ie eset Machines. 
Durant, W. N.. Milwaukee, Wi 
Cranes. 


Harrington, Son & Ci E., Philadelphia, Pa 

Sellers & Co., Inc., Wm., Philadelphia, Pa 

Speidel & Roeper, Reading Pa 
Cutting-Off Machines. 

Armstrong Mfg. ¢ rhe, Bridweport, C« 

Hill. Clarke & Co... Boston, Mass 

Hurlbut-Rogers Machine ( So, Sudbury, 

Mass 


Die-, Serew Cutting. 


Acme Machinery Co., Cleveland, O 
Besly & Co., Chas. H., Chicago, Ill 
Carpenter, J. M.. Pawtucket, R. I 
Jones & Lamson Mi: achine Co . Springfield, Vt 
Montgomery & Co., New York 
Pratt & Whitney Co., nace rd, Conn 
Strelinger & Co., Clas , Detroit, Mich 
Tavlor-Rice Eng a Co., Gloucester 
City, N. J 
Wiley & Russ« ll Mfg. Co., Greenfie ld, Mass 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa 
Keuffell & Esser Co., New York 
Drilling Machines. 
Aurora Tool Works. Aurora, Ind 


sarnes Co., W. F. & John, Rockford, Ill 
Baush & Sons, C. H., Holyoke, Mass 
Bickford Drill & Tool Co., Cincinnati, O 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa 
Davis, W. P., Rochester, N Y 
Davis & Egan Machine Tool Co., 
nati, O 
Dawson & Goodwin 
Dietz, Schumacher & Co., 
Dwight Slate Machine Co., Hartford, Conn 
Fitchburg Machine Works, Fitchburg, Mass 
Fox Machine Co., Grand Ré apids, Mich 
Garvin Machine Co., New York 


The, Cincin- 


Chicago, Ill 
Cincinnati, O 


Harrington, Son & Co., E., Phila lelphia, Pa 
Hill, Clarke & Co., Boston, Mass 

McCabe, J. J.. New York 

Montgomery & Co., New York 


New Haven Mfg. Co., New Haven, Conn 
Newton Machine Tool Works, Philadelphia,Pa 


Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn 


Quint, A. D., Hartford, Conn 
Sellers & Co., Inc., Wm , Philadel: hia, Pa, 
Stover Novelty Works, Freeport, Il 


Strelinger & Co., Chas. A., Detroit, Mich 
Timolat, J. G., New York. 

Warner & Swasey, Cleveland, O. 
Wilkinson & Co., A. J]., Boston, Mass 


Wiley & Russell Mfg. Co., Greenfield, Mass 

Drills, Twist. 

Besly & Co., Chas. H., Chicago, I. 

Cleveland Twist Drill Co, Cleveland, O 

Montgomery & Co, New York 

Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Drop Forgings. 
Billings & Spencer Co.., 
Wyman & Gordon, Worcester, 

Dynamos. 

Roth Bros. & Co 

Elevators. 
Albro-Clem Elevator Co., 

Emery Wheels. 

Besly & Co., Chas. H., Chicago, Ill 
Montgomery & Co., New York 


Hartford, Conn 
Mass 


Chicago, Ill 


Philadelphia, Pa 


Norton Emery Wheel Co , Worcester, Mass 
Strelinger & Co.. Chas . Detroit, a 
Sterling Emery Wheel é o., Tiffin, ¢ 


Engines, Gas and Gasoline. 
Otto Gas Engine Works, Philadelphia, Pa 
Engines, Steam. 


Ames Iron Works 
Forbes & Co... W.D, 


Oswego, N Y 
Hoboken, N. J 


Frick Co , The, Waynesboro, Pa 
Ide & Son, A. L., Springfield, Ill 
Keystone Engine and Machine Works, Phila- 


delphia, Pa 
Orr & Sembower, In Reading, Pa 
Watts-Camphbell Co., Newark. N. ] 
Weston Engine Co., Painted Post, N. Y 
Feed Water Heaters and Purifiers. 
National Pipe Bending Co., New Haven, Conn 





raunton Locomotive Mfg. Co , Taunton, Mass 
Files. 

Besly & Co., Chas. H., Chicago, lll 

Montgomery & Co,. New York 

Nicholson File Co , Providence. R. I 

Strelinger & Co., Chas. A., Detroit, Micl 
Flexible Tabing. 

Almond, T. R., Brooklyn, N. ¥ 
Friction Cones. 

Evans Friction Cone Co., Boston, Ma 
Furnaces. 

American Gas Furnace Co., New Yort 

Brown & Sharpe Mfg. Cx Pre le eR. 1 

{ ; iued wt fa 
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Gauges. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford. Conn. 
Taylor-Rice Engineering Co., Gloucester City, 
mw... 


Gear Catters. 
Brainard Milling Machine Co, Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant, Geo. B., Lexington, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Pratt & Whitney Co, Hartford, Conn 
Sellers & (o., Inc., Wim., Philadelphia, Pa. 
Whiton Machine Co., D. E., New London, 
Conn 
Gears. 
Bilgram Hugo. Philadelphia, Pa. 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence. R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York. : 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City. N. J. 
Grinders, Centre. 
Barker & Co. William, Cincinnati, O. 
Leland & Faulconer Mfg Co., Detroit, Mich. 
Trump Bros. Machine Co., Wilmington, Del. 
Grindi«eg Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
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Grinding and Polixhing Machines. 
Besly & Co., Chas. H., Chicago, III. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Foundry, Providence, R. I. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. ; 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New Yors. 
Sellers & Co, Inc.. Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A , Detroit, Mich. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The. Cincin- 


nati, O 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worcester. Mass. 

Pratt & Whitney Co., Hartford, Conn 
Hack Saws. 

Besly & Co., Chas. H., Chicago, Ill 

Montgomery & Co., New York. 

& C. Co.. Chicago. Ill. 

Strelinger & Co., Chas. A., Detroit, Mich. 
Hammers, Drop. 

Long & Allstatter Co., Hamilton, O. 

Miner & Peck Mfg. Co.. New Haven, Conn. 

Pratt & Whitney Co., Hartford, Conn. 
Hoists. 

Harrington, Son & Co., E.. Philadelphia, Pa. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Speidel & Roeper, Reading, Pa. 
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Hydraulic Machinery. 
W. &S. Hydraulic Machinery Works, N. Y. 
Injectors. 
Jenkins Bros... New York. 
Manning, Maxwell & Moore, New York. 
Penberthy Injector Co., Detroit, Mich. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Keyway Cuter. 
Baker Bros., Toledo, O. 
Lathes. 
Barnes Co., W. F. & John, Rockford, II. 
Blaisdell & Co, P., Worcester, Mass. 
Brown & Sharpe Mfg Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Davis, W. P.. Rochester. N. Y. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dawson & Goodwin, Chicago, III. 
Dietz, Schumacher & Co., Cincinnati, O 
Draper Machine Tool Co., Worcester, Mass. 
Fifield Tool Co., Lowell, Mass. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Harrington, Son & Co.. E., Philadelphia, Pa 
Hill, Clarke & Co., Boston, Mass. 
Hendey Machine Co., Torrington, Conn. 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O. 
McCabe, J. J., New York. 
New Doty Mfg. Co., Janesville, Wis. 
New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Reed Co., F. E , Worcester, Mass 
Sebastian Lathe Co., Cincinnati, O. 





IMPROVED 15-INCH HENDEY SHAPER 


LATEST IMPROVEMENTS. 


USEFUL ATTACHMENTS. 


STRONG AND POWERFUL. 














This Cut shows how stroke can 
be Adjusted with Machine in mo- 
tion by the Micrometer Adjust- 
ment, fine and delicate. 








motion. 





IMPROVED 15-INCH PILLAR SHAPER. 


For Die Work, Tool Room 
or General Machine 
Shop Work. 














The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 
It has a strong, graduated, swivel vise. 
Quick work, rapid changes, modern ideas. 


Buy the best. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 


Send for Circular. 


EUROPEAN AGENTS: 


CHAS. CHURCHILL & CO.,L’D, 21 CROSS STREET, FINSBURY, LONDON. 
SCHUCHARDT & SCHUTTE, 59 SPANDAUER STRASSE, BERLIN. 
EUGEN SOLLER, BASEL, SWITZERLAND. 
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Sebastian-May Co., Sidney, O. 


Sellers & Co., Inc., Wm., Philadelphia, Pa, 


Seneca Falls Mfg. Co.. 
Milling Cutters. 
Brown & wake Mfg. Co. 
Cincinnati Milling Machine Co., 
Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Ingersoll ae Machine Co., 
Starrett, L. S.. Athol, Mass. 
Milling Mac hines. 


Becker Mfg. Co, John, Fitchburg, Mass. 
Bliss Co., E. W., Brooklyn, N. Y 
Brainard Milling Machine Co.. 
Brown & Sharpe Mfg. Co., Providence, 
Cincinnati Milling Mac hine Co., 
Davis & Egan Machine Tool Co., 
nati, O. 
Forbes & Co., W. D., Hoboken, N. J. 
Garvin Machine Co., New York 
Hill, Clarke & Co., Boston. Mass. 
Ingersoll Milling Machine Co., Rockford, 
Leland & Faulconer Mfg, Co., Detroit, 
McCabe, J. J., New York. 


The, 


Seneca Falls, N. Y. 


Providence, R. 
Cincinnati, O. 


I. 


Rockford, Ill. 


Boston, Mass. 
R. 
Cincinnati, O. 
Cincin- 


1. 


Ili. 


Mich. 





AMERICAN MACHINIST 


Niles Tool Works Co., 

Niles Tool Works Co., 

Pratt & Whitney Co., Hartford, Conn. 

Reed Co., F. E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Waterbury- Farrel Foundry & Machine Co., 
Waterbury, Conn. 


Hamilton, O. 
New York. 


Motors, Electric. 


Pa 


Pi 


Pip 


Dallett & Co., Thos. H., Philadelphia, Pa. 
Roth Bros. & Co., Chicago, Ill. 

cking. 
Jenkins Bros., 
pe, Bent. 
National Pipe Bending Co., 


e Coverings. 
Johns Mfg Co., H. W., New York. 


New York, 


New Haven, Conn 


Pipe Cutting and Threading Machines. 


Armstrong Mfg. Co., The, Bridgeport, Conn. 

Curtis & Curtis, Bridgeport, Conn. 

Detrick & Harvey Machine Co., 
Md. 

National Peay Co., Tiffin, O. 

Saunders’ Sons. Yonkers, N. Y. 

Wiley & Russell Mig. Co., Greenfield, Mass. 


Baltimore 














PRATT «& WHITNEY Co., 


EXtartford, Conn. U.S.A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 


GAUGES AND SMALL TOOLS FOR GENERAL 


MACHINE WORK. 


DROP HAMMERS and TRIMMING PRESSES. 


FORCING AND TRIMMING DIES FOR ALL CLASSES OF WORK. 
England—BUCE & HICEMAN, 280 Whitechapel Boad, Londox, E. 


England—CHAS. CHUBCHILL &CO0., Ltd.. 21 Cross St., 


Finsbury, London, E.C. 


France—TENWICE FRERES &CO., 21 Bue Martel, Paris. 
Frasce—F. G. EBEUTZBERGER, 140 Bue de Neuilly Puteauz (Seize). 


CHICACO-42 and 44 South Clinton, 
cor. Washington Street. 


BOSTON- 47 Peari Street. 
NEW YORK-—138 Liberty Street. 








es 


T.R.ALMOND. oe & 
er 


ry S is 
FLEXIBLE STEEL TUBING. 





For Conveying Oil or other Lubricant to and from 


Cutters, Drills, Etc. 


Made of Steel and tinned Norway Iron. 
By far the best and neatest arrangement for 


Milling Machines, 
Machines and other 
given on application. 

T. R. ALMOND, 


tools. 


83 Washington Street, Brooklyn, N. Y., U. S. 


Bolt Cutters, Gun Boring 
Particulars 


A. 





WITH THE 


AW 


Foot or Power. 


‘“‘“FLEETWOOD”’ 
and “‘DEXTER’”’ 


TRUMP BROS. MACHINE CO., Mfrs. 


WILMINGTON, DELAWARE, U. S. A. 


For sale 7 CHAS. 
London, England. 


CHURCHILL & CO., Ltd. 


J. 


F. 
J. 





WM. B. FRANKLIN, 





M. ALLEN, PRESIDENT. 

Vick-PRESIDENT. 
B. ALLEN, Seconp Vice-PREsIDENT 
B. Prerce, Secretary & TREASUREE 









ws 
machinery. 


DURANT’S COUNTING MACHINES 


ct Will keep an accurate record of the amount of work performed by your automatic 
Corr: cts and Prevents Mistakes 
award at the Worid’s Fair. 


Counters received highest 
ee Send for catalogue, 


Ww. N. DURANT, 235 22d Street, Milwaukee, Wis., U.S.A. 





SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 


OVERHEAD TRAMWAYS, 


SPEIDEL & ROEPER, 


READING, PA, 
Send for Catalogue. 





—— 





=MILLING-GUTTERS, 


aT EO, 
RLANDSEN~ 


a 


Ss 


IE 





“R, MUSHET’S SPECIAL STEEL” 


BAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. 


FEWER CRINDING®. Ne WASTE in redressing. 


SoLe REPRESENTATIVES IN THE UNITED STeTEt 


B.M. TONES wt CO., 


BOSTON: 


it & 13 Oliver St., 









Pipe Fittings. 


Kelly & Jones Co., The, New York 
Planers. 
Davis, W. P., Rechester. N. Y. 


Davis & Egan Machine Tool Co., 
nati, O. 
Dawson & Goodwin, Chicago, Il] 
Detrick & Harvey Machine Co, 
Md. 
ates ad Machine Tool Co.. Worcester, Mass. 
Fitchburg Machine Works, Fitchburg, Mass 
Flather & Co., Nasnua, N. H. 
Garvin a Co., New York. 
Gray Co., A., Cincinnati, O. 
Hill, Clarke -& . o., Boston, Mass 
McCabe, J. J., New York 
New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pratt & Whitney Co , Hartford, Conn 
Sellers & Co., Inc., Wm , Philadelphia, Pa 
Wilson, W. A., Rochester, N. Y. 
Polishing Wheels. 
Builders Iron Foundry, 
resses, Dies, Etc. 
Bliss Co., E. W., Brooklyn, 
Pumping Machinery. 
Deane Steam Pump Co., Holyoke, Mass. 
Mason Regulator Co., Boston, Mass 
Worthington, Henry R., Brooklyn, 
Panche- and Shears. 
Bliss Co., E. W., Brooklyn, 
Long & Allstatter Co., Hamilton, O 
New Doty Mfg. Co., Janesville, Wis. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn 


The, C 


Baltimore, 


mo 


Providence, 


ic. Ue 


N.Y 


N. Y 


W. & S. Hydraulic Machinery Works, New 
York 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y 


Reamers. 
Cleveland Twist Drill Co., Cleveland, O 
Morse Twist Drill & Machine Co, New Bed- 
ford, Mass 
Pratt & Whitney C¢ 
T ay lor - Rice Engineering 
C ‘ity, N. J 
Wiley & Russell Mfg. Co 
Rock Drills. 


. Hartford, Conn 
Co., Gloucester 


, Greenfield, Mass 


Ingersoll Milling Machine Co., Rockford, Ill 
Rust Preventatives. 

Goetze, O.. New Yc ! 
Schweols. 

Correspondence School of Technology, Cleve- 


land, O 
International Correspondence Schools, Scran- 
ton, Pa 
Screw Machines. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn 
Cleveland Machine Screw Co., Cleveland, O 


Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis 


Hill, Clarke & Co., Boston, 
Jones & Lamson Machine Co., 
McCabe, J. J... New York 
Niles Tool Works Co , Hamilton, O. 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Warner & Swasey, Cleveland, O 

Screws, Machine. 

Cleveland Machine Screw Co 

Flather & Co., Nashua, N 

Worcester Machine Screw Co., 
Mass 

Screw Plates. 

Wells Bros., Greenfield, 
Wiley « Russell Mfg. Co 

Screws. 

Cleveland Machine Screw Co. 
Worcester Machine Screw 
Mass 

Separators, Steam. 
Keystone Engine and Machine Works, Phila- 

delphia, Pa. 

Shafting, Hangers, Etc. 
Brown, A. & F., New York. 
Cumberland Iron and Steel 

Cumberland, Md 
Pryibil, P.. N. Y 
Sellers & Co. 

Shapers. 
Fitchburg Mac hine Works 
Flather & Co., Nashua, N 


Mass 
Springfield, Vt 


, Cleveland, O 
Worcester, 


Mass. 


, Greenfield, Mass. 


. Cleveland, O. 
Co.. Worcester, 


Shafting Co. 


, Inc., Wm., Philadelphia, Pa 


Fitchburg, Mass 
1 


Davis & Egan Machine Tool Co., The, Cincin- 
nati, QO. 

Dawson & Goodwin, Chicago, Il 

Fox Machine Co., Grand Rapids, Mich 

Garvin Machine Co., New York 

Hendey Machine Co , Torrington, Conn 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn 


Niles Tool Works Co.. Hamilton, O 

Pratt & Whitney Co , Hartford. Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Steel. 

Crescent Steel Co., 


Pittsburgh, Pa 


Jessop & Sons Co., Ltd., Wm , New Yorl 
Johnson Co., The, Johnstown, Pa 
Jones & Co, B. M., Boston, Mass 
Taps and Dies. 
Carpenter, J. M , Pawtucket, R. I 


Wiley & Russ ell Mfg. Co., Greenfield, Mass 





NEW YORK: 143 Liberty St. 


Continued on page 
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Tool Holders. 

Armstrong Bros. Tool Co., Chicago, Il, 
Ventilating Fans. 

Backus Water Motor Co., Newark, N. J. 
Vises. 

Hill, Clarke & Co , Boston, Mass. 

McCabe, J. J., New York 

Niles Tool Wor ks Co 9 New York. 

Place Machine Co , George, New York. 

Strelinger & Co, Chas. A., Detroit, Mich. 

Wyman & Gordon, Worcester, Mass. 
Water Motors. 

Backus Water Motor Co., Newark, N. J. 
Wire Machinery. 

Goodyear, S. W., Waterbury, Conn. 

Waterbury-Farrel Foundry & Machine Co., 

Waterbury, Conn. 

Wire Rope, tron and Steel. 

Trenton Iron Co., The, Trenton, N. J 
Woodworkie Machinery. 

Barnes Co., W. F. & John, Rockford, Il 

Fay & Co., J. A., Cincinnati, Ohio. 

Pryibil, P., New York. 

Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
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CRESCE 


Crescent 
Steel 
Co, 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 





work. T 


Durability and Strength of 


are very noticeable in hard steady 
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ry it. 








FOR 
TOOLS, 
DRILLS, 
DIES, &c. 





ALL KINDS IN STOCK. 
SEEFTIELD, EN 


Mazufactory, 
Chief Am. Office, 91 JOHN ST., mY. 
WM. JES JESSOP so! SONS, LTD. 


Medal waste eat ectamhion Exposition 1898. 






















SOFT CASTINGS, 


Made from best grades of Pi a for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 





STEEL CASTINGS 


FROM 10 LBS. UPWARD. 


MADE FROM BEST 


OPEN HEARTH STEEL. 
Send for Estimates. 








THE JOHNSON COMPANY, Johnstown, Pa. 
SssTrEAM BO IT.EF ss. 
Ford Boiler Making, - - $100 | Thurston on Boilers, - - %5 00 
Thurston Boiler Trials, - 5 00 Flather-Wilson on Boilers, 250 


JOHN WILEY & SONS, 53 East 10th St., New York City. 








eee eee PELE PEPE PELE |! 
: 3 


babatetlstalatitatatatatatatitelstatatatatatatetstel \ 


MACHINISTS, ATTENTION. 


To introduce, will send post-paid on receipt of 
$1.60, one each of 3. 6and 12inch rules, all guaranteed 
equal toany inthemarket. Offer good until April1. 
No stamps 











JoorrwaincuronD svnacuseny 3 





MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Compsrison fer Accuracy with all others. 
EVER? SCAcE GUARANTEED SED FOR LIST 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





SAWYER TOOL CO., Athol, Mass. 








BEA 


4 Fenton Wheels for 1806 


PARACONS OF PRACTICAL FEATURES AND 


AR 


PERFECT ADJUSTMENTS. 
UTY, SPEED, EXCELLENCE. 











FENTON 





P. S.—_FENTON WHEELS HAVE BLUE CROWNS. 


WE WILL BE P. EASED TO SEND YOU CATALOGUE 


METALLIC MFG. CO., JAMESTOWN, N. Y. 





WANTED.?! per montn acd expenses, Ad- 
dress, with sramp,Kine Mra. “tH 31. Cuicago 


SALESME 
cent ohde WL’ EL red Ss. 


8 to 18 in. Swing 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 








ONN, 


FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
S10 Walnut St., Philadelphia. 


t@-Our New and Revised Catalogue of Practical and 
Scientific books, & e8, 8vo., and our other Catalogues 
and Virculars, the whole covering every branch of Science 
applied to the Arte, sent free and free of postage to any one 
in any part of the world who will furnish his address, 





Stover Power Hack Saw 
and Friction Drills, 







Saws made 
in two sizes 
Nos. 1 and 2. 
Cut 4% wo 8 
inc: er Send 
for circulars 


t 

STOVER 

wOvELTY 
WORKS 


Migrs. : went ad Iron- Working | Sats ner: 















hinery to o' 
23River st. FREEPORT, iL. "U. S.A 








Pipe Cutting ard Threading Machinery, 
tATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS 
#6 CARDEN ST., BRIDCEPORT, C 


BURTON, Loudon, Eng. 








Ci ; i? iia fj yi 


Jones & Lamson 
Kelly & Jones Co... - ) 
Keuffel & Esser Co some © 
Keystone Engine and Machine Works 4 
King Mfg. Co . : 31 
Landis Bros 8 
LeCount, Wm. G 
Leland & Faulconetr 
Lodge & Shipley Machine 
Long & Allstatter C« 
Mason Regulator C« 
McCabe, |] |] ers 2 
Miner & Peck pee Co sé week 5 
Montgomery & Cx 34 
Morse Twist Drill & Machine Co........ ¢ 
National Chuck C« } 
National Machinery Co... ....00.05 cccccsees 38 
National Pipe Bending Co... 
New Doty Mfg. Co wees 
New Haven Mfg. Co 34 
New Process Kaw Hii ) ? 
Newton Machine Tool Wo rks. 
Nicholson File Co 

Niles Tool Works Co 

Niles Tool Works Co., N. Y. Branch 
Norton Emery Wheel Co soe 33 
Open Court Publishing Co ; 
Orr & Sembower 

Otto Gas Engine Works 
Penberthy Injector Co..... nou & 


Mfg.to .. 
Tool Co & 


over! 


Philadelphia Book Co 31 
Place Machine Co., George a 32 
Pratt & Whitney Co mes 
TEC ccs... o« Miehx “eadeses . eeeues 33 
Pryibil, P _ ps0sesees 3¢ 
Quint A D pied ea sv enewe a 35 
QO. and C. Co 39 
I  - ceunaie. oveben 30 
EE ae oneness 4 
Roots. P. H. & F. M.. ° . eee >; 
Saunders’ Sons, D : — soce «6 
Sawyer Tool Co - 31 
Sebastian Lathe Co 35 
Sebastian-May Co : 31 
Sellers & Co. Inc., Wm Cover 
Seneca Falls Mfg. Co - 4 
Shriver & Co. T : 33 
Skinner Chuck Co 35 

Speidel & Roeper 29 
Standard Toot Co,.. _ 38 
Starrett, L. S — iaenee , 38 
Stirling Co., Th , 4 
Sterling Emery Wheel Mfg. [esi vaw eeecnnneed 36 


Stover Novelty Works - 31 


Strelinger & Co., Chas ae 35 
Sturtevant Co., K. F sie Vescawenake 34 
Taunton Locomotive Mfg. Co.... 34 
Taylor-Rice Engineering Co Cover 
Timolat, J. G : a senee 38 
Trenton Iron Co., The. _..... ‘ 37 
Trump Bros. Machine Co...... ss 29 
Warner & Swasey ..Cover 
Waterbury-Farrel Foundry & Machine Co..Cover 
W.&S Hydraulic Machinery Works......... 5 
Watts-Campbell Co... - 40 
Wells Bros. & Co. ‘ wae er 32 
Weston Engine Co ine Wik Gece teeter tarde 4 
Whiton Machine Co., D. E..... exewe’ 33 
Wiley & Sons, Joh .. are 31 


Wiley & Russell Mfg. Co 
Wilkinson & Co., A : , é 
Wilson, W. A ‘ 4 
Worcester Machine Screw Co 
Worthington. Henry R. 
Wyman & Gordon 


eee 4 
. Cover 
Young Mfg. Co... W.C 8 


The Ever Popular Works 
of Stephen Roper. 


Engineer’s Handy Book. Containing a full 
Explanation of the Steam Engine Indicator, and 
its Use and Advantages to Engineers and Steam 
Users, with Formule for Estimating the Power 
of all classes of Steam Engines, 6o $s 





pages. - 

Instructions and Suggestions for Engineers 
and Firemen who wish to procure a License, Cer- 
tificate or Perm it, to take charge of any class of 
Steam Engines or oilers, St: atic mary, Locomo- 
tive and evkae : m ape 


Sea and Answers for Engineers. 
le book contains all the 


This 
juestions that Engi- 


litt 


neers will be asked when underg: ing an exami- 
nation for the purpose of procuring licenses, and 
they are so plain that any Engineer or Fireman 
of ordinary intelligence may commit them to 
memory inashorttime. - - - - $3.0 

The Steam Boiler. Its Care and Management, 


with Instruc ions for Increasing the Efficiency 
and Economy, and insuring the Durability and 
Longevity of all classes of Steam Boilers. Station 
ary, Locomotive. Marine and Portable With 
Hints and Suggestions and Advice to Engineers, 
Firemen and Owners of Steam Boilers - $2.00 

Catalogue of Books on Steam, Steam Engine. 
Mechani Machinery and Mechanical Engineer- 
ing mailed On request 


PHILADELPHIA BOOK CO., 
PRACTICAI 
19 S. Ninth St., 


SCIENTIFIC ANID TECHNICAI 


PHILADELPHIA, Pa. 


BOOKS, 











“BEND FOR CATALOGUE, 


THE MASON REGULATOR CO., 


BOSTON. MASS. U. S. A. 


FOR | BOILER FEED. 














Che Philosophy of Science 


is ably presented by Pre f. Exxst Mach in his recent work, “ Popular 
Scientific Lectures;” cloth, gilt top, @1.00. (Send for circular No, 35.) 
Also by the same author in the January Mon tst, 


The Part Played by Accident in 
Tnvention and Discovery. 


With many other valuable contributions, 50 cents. 


The Open Court Pub. Cos, Chicago, 326 Dearborn St 


CENTER CGRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 








LATEST (W895 


CATALOGUE. 


— 
— Lo ——4 7 


le — fe —— 


——— 
$590 FORTY FIFTH 


LeCOUNT’S 


HEAVY STEEL CLAMP 


MANUFACTURED 


WwM. G. 1.eCOUNT, 


SUCCESSOR TO C. W. LE COUNT, 


South Norwalk, Conn, 





YEAR — \B9 








Send for ‘Catalog A"’ fu'l line of machine tools 


Machinists’ Hand, Ma- 
chine Nut, Machine 








Vlug, Pulley, Tapper, 
Machine Screw, Stove 
Bolt, Hobs, Patch Bolt, Boiler, P ipe. etc., ete., every 


variety made. Also a large line of Screw Cutting 
Tools and Machinery. Manufactured by 


WELLS BROS. & CO, 
CREENFIELD, MASS., U.S.A, 









SEND FOR CATALOG ar a 


AMERICAN MACHINIST 


STRANGE, BUT TRUE!! 
Tat Mew Process Raw Hine Gzans 


ASTONISH THE 

MACHINERY WORLD. 

They Outwear 
any Metal. 

They require No 
Lubricant. 

They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


~ PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S.A. 





Second-Hand Machinery. 


LATHES. PLANERS. 
11 2 in, x 5ft., Young. 1 B., 200 in, x Win. x 4 ft., Fitch- 
1 13in, x 5 ft., Lathe & Morse. urg. 
1 No 39 S.,1l4 in. x 5 ft. 6in. 21 No. 10 S,, Min. x Min, x 4 ft., 
Harris. Wood & Light. 
1 No. 35 S., 15 in. x 6 in., Harris. 1 No, 11 S., 24 in, x24in, x 4 ft., 


1 15in, x 6 ft., Blaisdell. Wood & Light. 





115in. x6 ft., P. & W. 1 No, B., 24 in, x 24 in. x4 ft.. 

1 No, 18 C,, 18 in, x6ft..L. & p..3 Pond. Mch, Tool Co. 
Compound Rest & Taper At-§ | No. B., v4 in, x 4% in, x4 ft., 
tachment. Pond. Mch. Tool Co 

1 No, 19 C., 18 in, x 6 ft., L. & “3 No. B., 24 in. x 24in. x 5 ft., 
« ‘Compound Rest & Taper At Pond. Mch. Tool Co. 
tachment, 1 No. 5) S., 24in. x 24in. x 5 ft, 

1 No, 20 C., 18 in. x 6 ft., L. & D.. 6 in., Wood & Light. 
Compound Rest & Taper At 1H., 24in, x 24in. x 6 ft., Lathe 
tachment. & Morse. 

119in. x 6 ft., Heavy F. 1 No. B., 26 in, x 26 in. x 6 ft, 

220 in, x 11 ft., Lathe & Morse. Pond. Mch. Tool Co. 

1 No, 478,, Win. x 10 ft., Lincoln. ¢ 1 No. 165,, #8 in. x 28 in, x 8 ft., 

1 No, 3C., 21in, x 10ft., P. & W Gay & ‘Silver, Heavy. 
Paper. 1 No. 14S., 82 in. x 32 in. x 10 ft., 

1 No, 6 C.,22 in. x 9 ft., P. & W., Wood & Light. 


_ Taper. 1 No, B., 36 in. x36 in. x9 ft., 
0.5 C., 22 in, x 10 ft., Niles, New Haven. 





° | No. P., 36 in. x 36 in. x 9 ft., 
17 5 S., 23 in. x10 ft., J. D.§ English. 
‘W ite, Taper. 1 No, B, 36in. x 36.in. x 10 ft., 
1 24 in. x 16 ft., Nicholson & Pond Mch. Tool Co, 
Waterman. 1 No. P., 36 in, x 36in, x 14ft., 
1%in. x 0 ft., Dustin & Hub- Powell. 
bard, § 1 No, 13.'S,, 38 in. x 38 in, x 10ft., 
1 No, 49 S., 27in, x 12 ft., Wood Aldrich & Co, 
& Light. 1 No, 17 S., 32in, x 10 ft., Van 
1 No. 50S., 28 in. x 12 ft., Wood Horn, Open Side Planer, 
ight. 1 No. 127 C , 48in. x 32in. x 8 ft., 
1 No. 9S., 28 in. x 16 ft., Wood Pond, Mch. Tool Co.,2 neads, 


1 No. 128 C., 48in. x 82in, x 6ft., 


& Light. 
130 in. x 12 ft., Lathe & Morse Pond. Mch. Tool Co., 2heads, 


new. gi 1 No, 129 C,, 48in, x32in. x 6 ft., 
1 No, 44 §.,20in. x 14 ft., Lincoln. Pond. Mch. Tool Co. 2 heads, 
1 No, 45 S., 32in. x 13 ft., Bement ¢ 1 No. 130 C., 48in. x 32in. x 6 ft., 
& Dougherty. Pond. Mch. Tool Co., 2 heads. 
1 No, 46S., 36in, x 12 ft., ~~ 1 No. H., 60 in, x 60in, x 15 ft., 
1 No. 19 S., 40in. x 16 ft., Wood Niles Tool Works Co., 3 
& Lig ht. Heads, 
1 No. 615S., 48 in, x 18 ft, Gay & 1 No. W., 60 in, x 60in, x 22 ft., 
Silver. Hepworth, 1 head. 





Also large stock of cher tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty 8t., New York City. 





FINE LOT OF 


SECOND-HAND MACHINERY, 


COMPRISING 
A Large Lot of Fine Machinery from 

The Schuyler Electric Co., of Middle- 

town, Conn. ; 

The Entire Equipment of the Lightning 

Check Punch Co. of Brooklyn, N. Y.; 

AND 
A Large Consignment from a Promi- 
nent Manufacturing Company in New 

York City. 

THERE ARE — ccm. 

Engine Lathes, 14" to 25", many of best 
makes. Drill Presses, 10° to 40", light and 
heavy. Planers, Shapers, Screw Machines, 
Milling Machines, Gear Cutters, Profilers, 
Speed Lathes, Fox Lathe, Power Presses, 
Emery Grinding Machines, &c., &c. 

Write for Complete List, No. 16B. 
THE GARVIN MACHINE Co., 


Laight and Canal Sts., NEW YORK. 
Also, 51 North Seventh St., Philadelphia, Pa. 








é 
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SECOND-HAND TOOLS. 


One 17"x 8 Lincoln B. G. S. C. Lathe. 
One 15’x 5 Am. T, & M. Co. Square Arbor 
Lathe. 
One 16’x 6’ Am. T. & M. Co. Turret Lathe. 
One 15"x 5’ Square Arbor Fox Lathe. 
One 18" B G. P. F. Drill. ; 


One 15"x 6’ P. & W. Hand Lathe, with Slide: 
Rest, 
One Niewart Hand Lathe, C. S. and Foot J 
Power. : 
One Water Tool Grinder & Pump. _ 
One Marking Machine. z 


Dwight Slate Machine Co., 
HARTFORD, CONN. 


Special Lot, Second-hand fools, 


at very low prices before removal. 





2 in. swing, 20 ft. bed, Triple Geared. 
42 in. swing, risers to 481n , 12 ft. bed, Triple Geared, Com- 
pound Rest, ete., Pratt & ‘Whitney’ s, A 1 order, 


LATHE—72 


os 32in, swing, 16 ft. bed, Fay & Scott’s. Good as new. 
oe Win. swing, 10 ft bed, Pond, Extra Heavy. 

= win. swing, 12 ft. bed, ¢ Yempound Rest, Fitchburg. 

pa 22in, swing, 12 ft. bed, Cp’d Rest, 1 9-16 hole, Perkins. 
- 20 in. swing, 15 ft. bed, Extra Heavy, Cp’d Rest, Pond. 
” 19in, swing, 8 ft. bed, Prentiss, 


«wing, 7 ft. bed, Pratt & Whitney. 


si 16in. 
7& 8 ft. beds, Reed. 


sd 15in. swing, 
os 13in. swing, 6 ft. bed, Pratt & Whitney. 
14 in. swing, 6 ft. bed, Blaisdell. 


iS in. swing, Turret Lathe for Brass-finishing 





PL ANER—37 in. x 37 in. x 11 ft., Betts. 
36in. x 36in. x 8 ft., Niles. 
yo 32in. x 32in, x 8 ft., Pond. 
we 26in, x 26in. x 8 ft., Powell, 
se % in, x 26in. x 8 ft., Gould & Eberhardt. 
” 24in x 24in. x 6 ft., Lathe & Morse. 
se 24in, x 24in. x 6 ft., Prate & Whitney. 
- 22 in, x 22in. x 5 ft., Pease. 
= 20in, x Win. x 5 ft., Hendey. 
SHAPER—15in., Stroke ¢ adr "Gould & Eberhardt. 
” in, Geared, Improved. 
om 24 in. Friction, Hendey. 


Ki. ” Traveling Head, Warren. 
DRI, L—2 in., Wheel and Lever, Prentice. 
26 in., Bk. Gears, Auto. Feed, Friction Pulleys, Prentice. 
Radial, 3-ft. arm, Hilles & Jones. 
Universal Radial, 4 1-2 ft. arm, Bk. Gears & Auto. Feed. 
Universal Milling Machine, Kempsmith’s latest. 
Plain Lincoln Pattern. 
Plain “ f Pratt & Whitney No. 2 hand 
Gear Cutter, 30 in. full Automatic, Gould & Eberhardt. 
Upright Boring and Turning Mill, 38 in., 2 Heads. Good as new. 
Horizontal Boring and Drilling Machine, Sellers, 54 in, 
Horizontal Flange Punch, Hilles & Jones, No. 2. 
Boiler Punches, 22 and 36 in. gaps. 
Niles Boiler P’ late Planer, 16 ft., A 1. 
Boiler Rolls, 6, 7, 8 and 10 ft. wide. 
Steam Hammer, 300 lbs., Ferris & Miles. 


BICYCLE MACHINERY, 


Consisting of SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


McCABE, 


J. J. 
gE. P’RULLARD’s| 14 Dey St., 
N. Y. Mach’y Warerooms. NEW YORK. 





MACHINERY FOR SALE. 


2% in. x 24in. x7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt ee. Good as as new. 


6in. Boynton Hand 
Ot ‘Cutter, Good as 


Sha 

-+4 in. Open-die 

»0ts Pressure Blowers. ‘Alc condition. 
ne. Gvod as new. 

10 Brass Lined Duplex Pump. 

112 x 18 Slide Valve iy 
Lot 7 1-2in. Hammered Steel Shafting. 
Bearings, Friction Clin ay \ wees less than haif 
value. OOKE & 

163 and 4 Weslhanen ‘Street, New York. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 








19-36 and 50 in. Drills, 


5in.x6 ft. Engine Lathe. 
Bd Bw se - Portable Drill. 


2 
29 13% « “ 


= 36 in. x 14 ft. Planer. 
_ ‘ 20 et “ ois 12 in. Shaper Traverse Head, 
37 30 * ee oe Gear Cutter, 54 in. 


1 “18 “ 

51 in. x 18 ft. Engine Lethe. 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, ; 

Boiler Rolls, Punch and Shear, etc, - 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK, f 


Milling Machine. 





